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| Cleveland, Ohio 


The Universal Drafting Machine 


Has Placed The Art Of Drafting 
On A Modern Basis 








T’S something that every technical man ought to have, whether he be 
an Engineer, Architect, Draftsman, Superintendent, Foreman or Student. 
This is because it does all of the tiresome mechanical details of'his work 

and saves from 25 to 50 per cent. of his time. There’s nothing more useful 
or valuable than the “Drafting Machine”’ to the man who makes drawings 
or sketches. It is absolutely reliable, accurate, easy to manipulate and rea- 
You ought to have our 1909 catalog. Write for it now. 


sonable in price. 


Universal Drafting Machine Co. 
U.S. A. 









Price 10 Cents. 


No. 50. 
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MILLING 
THREADS 


is the modern way ensuring 
greatest accuracy as well as in- 
creased output. 





Soft or hard spotsin the stock 
are not torn or chipped. 

For screws, spiral gears, 
worms, flexible shafts, etc., the 
lathe cannot compete in ac- 
curacy, finish or output. 





Write jor Catalog 


‘Thread Milling Machines’’ 
6x80 Inch P. & W. Thread Milling Machine— Built in 6 sizes. 


AUTOMATIC GRINDING 
TO WITHIN .0001 INCH 


Removing the last thousandth, usuaily the 
most expensive part of a grinding operatic mn, 
is done on the P. & W. Automatic Sizing 
Grinder at practically no cost. 

The heavy coarse feed is automatically 
changed to a fine feed and work is quickly 
ground with a fine finish to exact size with- 
out calipering. 

Machine measures faster and more accur- 
ately than any man can do it. 

Wear of emery wheel has no effect 
whatever. 





Write jor Illustrated Circulay 
The 5x48 P. & W. Automatic Sizing Grinder. 


THE OPEN 
TURRET 


Solid backing for tools as well 
as solid seat. 

30°,. heavier than any turret 
lathe of its size 

Cross sliding turret with a 
broad base and narrow guide 

Stationary head stock, most 
practical and convenient = for 
either belt or motor drive 


Positive turret binder. 





I rite jor catalogue 


“The Open Turret Lathe 


24x26 P. & W. Open Turret Lathe -Cross Sliding Turret. 


PRATT & WHITNEY COMPANY, 


HARTFORD, CONN., U.S.A. 


OFFICES— Irinity Building, 111 Broadway, New York, Bost Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. 1 
616 North 3d St Philadelphia: 2ist and Callowhill Sts. Birminghan Ala., Drown-Marx Bldg Avents: California, Nevada and Arizona, Har! 
Rickard & McCone, 461 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los Angeles, Cal, The Canadian Fairbanks Co., Ltd., 3 


treal, St. John, Toronto, Winnipeg, Calgary and Vancouver. Japan, F. W. Liorne, 70 C Yokohama 
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Metallic Shop and Store Room Furniture 


Showing a Very Encouraging Line of Progress in the Substitution 
of Fire proof for the Highly Inflammable Constructions of Wood 


EDITORIAL CORRESPONDENCE 








The substitution of metallic and other | | 


fireproof constructions for those of wood | 








Ss proceeding at a rate which few appre 
‘iate. Frame dwellings and other build 
ings which are so characteristic of Ameri 
an landscapes and locations other than 
those in the larger cities, are a feature 
which is almost unknown elsewhere, and 
under the spur of the rising price of tim 
ber an amount of attention is now being 
given to the development of fireproof con 
structions which, we are informed by 
architects, has already brought the cost of 
country dwellings of this character down 
to almost that of the customary construc 
tion of wood. 

One of the most recent fields of th 
carpenter to be invaded by fireproof con 
struction is that of shop and storeroom 
furniture, and there is no field in which 
it is more appropriat« Che cellular char 
acter of these fixtures, combined with the 
fact that they soon become soaked with 
oil when of wood, makes them highly in 
flanimable and a serious fire risk. 











) ° 
R SRESS ( b . 
PROGRI OF THEI M WEMENT FIG. 3 SHELVES AND DRAWERS FOR THE TOOL OR STOCK ROOM 


We have become increasingly aware of 
this movement by the constructions which this way formed an adequate idea of the of preparing this article was the outgrowth 
we have seen when visiting various shops, extent to which the manufacture of this of the furniture which we have seen in 
but we must confess that we had not in equipment has been developed. The idea use, but on setting out to gather material 


























FIG. I. ADJUSTABLE SHELVING FIG. 2. OPEN-END SHELVING 
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to illustrate what is being done. we were 
overwhelmed with it to the extent that 
we are embarrassed in making the selec same 


tions. any one 


while this 





large idea 


eless, not 


devices 


construction 
of the different constructions used for the 
purposes, rather than to illustrate 
maker's 


reader will, 


movement has gone, 
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has been applied, and some several times were we to show variations 


in minor details. 


SHELVING AND CASES OF DRAWERS 


complete line. The 


understand that Taking up first the case of simple shelv 
ing, we have an example by the Van Dori 
Iron Works Company, of Cleveland, Ohi 
in Fig. 1. The construction almost speak 
for itself, although the turning down 0 
the fronts and the turning up of the back 


therefore, 


article gives a somewhat 
extent to which this 


this idea is, never- 


yf the 
large enough, since many of 
l 


, 
shown d be duplicated 





. 














FIG 5 ( BINET FOR FILES, 56 REWS, ET¢ 


tones have been made were supplied 
partly through the courtesy of the shops 
where the fixtures were found and partly 
by the 


shown 


manufacturers of the devices 
The se lections cover the work of 
several manufacturers, although in no cas¢ 


is the complete line of any one manufact 
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urer shown, the idea bemg rather to show 


the variety of purposes to which fireproo! 


RACK FOR TAPS, REAMERS, ETC. 
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of the shelves, whereby stiffness as well 
is the necessary back is provided, should 
be noted. This illustration shows also a 
feature which is characteristic of many of 
he constructions wherein these fixtures 
ire superior to those of wood, namely, 
their adjustability. The series of holes 
yy which the shelves are attached to the 
iprights, and whereby a variation of the 
spacing of the shelves becomes the simplest 
natter, is apparent. The advantage of this 
idjustable feature is more apparent in 
structures of greater complexity, such as 
racks and bins, wooden structures of this 
‘haracter being very awkward to change 
if change is needed. 

From shelving of the character shown 
in Fig. 1 to the open construction shown 
in Fig. 2 and to those shown in Figs. 
ind 4, all of which are by the Cleveland 
Wire Spring Company, is an easy step. 
Of these Pig. 3 is intended for the tool or 
stockroom, while Fig. 4 is intended for 
drawings and blueprints. 


CABINETS AND RACKS 


Two other constructions for the tool 
room by the Lyon Metallic Manufacturing 
Company, of Aurora, Ill., are shown in 
Figs. 5 and 6, the former being intended 
more especially as a file or screw cabinet, 
and the latter as a rack for taps, reamers, 
and other tools. This company has a 
number of other interesting construc 
tions, from among which we select Fig. 7, 
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Fit 7. RACK FOR BRASS I NDRI 


which shows a rack intended for use by Figs. 8 and 9. From cases fitted with 


brass foundries for holding patterns fitted drawers to those intended for tote boxes 


to match boards. is another eas\ step, and such a case by 


Other constructions of plain shelving by 
the Manufacturing Equipment & Engi 10. Fig. 11 shows an adjustable system of 


shelving by Merritt & Co., of Philadelphia 


neering Company of Boston are shown in 























FIG. & 


ADDITIONAL EXAMPLES OF SHI 
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which is hand adjustable and 
up or taken down without the use 
Figs. 8 go and 10 are not 
adjustable, although, of 


no difficulty in so 


J 


a unique construction of star 


shows uct 
Merritt & Co 


spiral stairs 


Work BENCHES, DRAWERS AND DESKS 


13 shows a complete metallic work 
Fig. 14 


Fig 
1 17 
il 


bench with metallic drawers, and 
































FIG 10 \ RACK FOR TOTE BOXES 


shows a metallic 


intended to be 
a wood bench of the usual 
both by the sritain 
New Conn. 


intended more especially for 


drawer 
placed below 
construction, New 
Machine C 
The bench is 
handling hot 
purposes, as the manufacturers believe that 


ompany, Britain, 


work and for  laying-out 


benches with wood tops will not be su- 
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perseded for general purposes by those of 
metal. The front, bottom and back of the 
drawers are lined with wood, as these art 
+h edged tools ars 


the surfaces against whi 
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F1G I] ADJUSTABLE SHELVING REQUIRING 


NO TOOLS FOR ERECTION 


apt to come in contact, and which are of 
wood to prevent possible damage. The shelf 
is mounted on roller bearings, with racks 
and pinions connected by a shaft in order 
that the drawer shall pull out 
and make cramping impossible. 


to insuré 
squarely 
This provision, with the roller bearings in- 
sures a smooth action with no shucking of 
the contents 

The next four pictures have been sup- 
plied by the 
Adding Machine Company and show con- 
Fig. 


courtesy of the Burroughs 


structions partly of their own make. 
15 is a rack for tote boxes, the boxes hav 
rack made at 


ing been bought and the 


home. The rack is of a different con- 
struction from any previously shown, and 
the holes in the uprights show how the 
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be adjusted to the different 
Fig. 16 the in 
terior of the room in which finished part 


spaces May 


sizes of boxes. shows 
are washed in gasolene to remove the oil 
The floor is of cement and every piece o 
furniture in the metal. The 
benches and tote boxes were made by the 
Metallic Manufacturing Company 
homemade 


room of 


Lyon 


shows a _ foreman’s 


Fig. 17 
metallic desk, with a metallic stool by th 
Toledo Metal Furniture Company besid 
it. 

As a further illustration of these device 
in use, we include in Fig. 18 a picture of ; 














FIG. 12. STAMPED STEEL SPIRAL STAIRS 

stock room supplied by the Lucas Machin 
Tool Company, for which the cases wet 
the Van Dorn Iron Works 
Company. ‘The steel shelf boxes show: 
most distinctly at the left of the pictu 


supplied by 


are of the same size as those used in th 
shop for work in progress—an arrang 
ment by which the boxes can be stored 

















FIG. I3. METALLIC 


WORK BENCH 


FIG. 14 


WOOD LINED METALLIC DRAWER 
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FIG. I5. ADJUSTABLE RACK FOR TOTE BOXES 

















FIG. 16 A ROOM FOR WASHING PARTS IN GASOLENE 








542 AMERICAN MACHINIST December 10, 1908. 





























FIG. 18. A METALLIC STORE ROOM 





place without transferring the content the Electric Controller & Mfg. Com- 
when the parts reach the store room, I pany, of Cleveland, O., the racks shown in 
the background, fastened to the brick wall, Fig. 19 having been obtained from the 
ire sho rtic: ¢ s for g es : _ : TL: ¢ 

e shown vertical racks for long pieces, Warner & Swasey Company. This form 


these racks being made of castings, into 


of rack is by no means new, but we never 


which are screwed %-inch rods,  thos« : ; 
see it without wondering why anyone 


should make racks of the usual form after 


seeing one of these, and it is worth show 


seen in the picture being 12 inches long, 
while nearer the floor is a similar ar 


rangement in which the rods are 15 inches 


+] ing even if some of our readers have seen 








long to provide for the inclination of thi y 
ils it before. Fig. 20 shows another form of 
rack for bar stock, which was homemade 
Heavy Racks For Bar StTocK AND Inspection of the picture wili show how 
Tote BoXeEs by turning the arms around, large spaces 

Fig. 19 shows a rack for bar stock are provided at the bottom for heavy bars 





for which the photograph, together wit! and smaller spaces at the top for lighter 
stock Fig. 21 shows a heavy rack for 





the three that follow it was supplied 
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FIG 19. RACKS FOR BAR STOCK 
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tote boxes of vat lhis rack 


was made by the Cleveland Wire Spring 
Company. Inspection of the picture will 
show the provision for adjusting the slides 
boxes of different 


to accommodate 51Zes, 


while the great strength of the construc- 
tion is obvious at a glances . 22 shows 
a rack 


the which 


homemade t 


from Sain place, 


was accomimodat tote 


= 
Is TaCK 


boxes of a type already In use rl 


is not adjustable, though it could be easily 


so made if desired. Other forms of 


bins and shelving by tl 


Manufacturing C 
Figs 


g 
Fig 25 shows a steel barrel 


23 and 24 

with 
steel truck fitted for 
the Cleveland Wir 
Lhe layout 
with the 


nions and a 
whole by 

Company of the 
that 


floor the trunnions are h« 


handles depressed to 

hind t 

in which position 

d unped by one man 
\ccording to Doctor Grossmai 

interesting 


plate will 


paper on the subject, 


suffer from corrosion if 


not 
magnesian waters or carbonate of lime be 
present But if an 


process has first been « 


inemeient softening 


rried 


out corrosion 
is intensified 
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ADJUSTABLE 


RACK 


ADJUSTABLE HEAVY 


FOR BAR STOCK 
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Heat Treatment of Carbon Steel 


By J. H. Gti 
Several articles have appeared recently 
on the working of carbon steel that, it 
seems to me, fail to bring out the most 
important points in the heat-treatment of 
carbon steels. 
Carbon steel will stand a pretty g 


heat if properly treated afterward. Fo1 


instance the forging may be done : 


bright red heat, and usually it is safe t 
forge steel at a heat that will raise a good 
scale. Steel should be tempered at the low 
est heat that will give the thorough hard 
ening, and this is a much lower heat than 
that which may be used to forge a tool 
The important point is how this hard 
ening heat 1s secured, and the followin: 
experiment will bring out the point bette: 
than a lot of words: Take two pieces of 
steel from the same bar and number thet 
1 and 2. Heat No. 1 to a good full red, 
to the desired shay 
t may cool slowl) 
to the same heat and forge, a 
possible, in the same way 
let it cool down to the pr 
heat and then dip it in th 
Then teke No. 1, that by 
more than black hot 


carefully 
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No. 2, 


bath in the same way. 


to harden and dip it in the same 


ASCENDING AND DESCENDING HEAT 


This gives us two pieces of steel that 


have been forged at the same tempera 
ture and hardened at the 
Now break off a 
piece and notice the grain in the steel 
No. 1 will and 
the desirable hardness and strength, and 
No. 


ture tl 


same tempera 


ture. corner of each 


have a fine grain show 
glistening fra 
The dif 
ference, of course, is caused by the heat 


2 will show a coarse, 
tat indicates overheating. 
treatment. No. 1 was forged, then coole 
black 
ascending heat, while No. 2 was hardened 
at the the descending 
heat. 


This point is overlooked by so 


to a heat and hardened on _ the 


same heat, but on 


many 


toolsmiths. They put a tool in the fire, 
work it to shape 


for 


heat it for forging and 


cools down, they watch 


Then, as it 


the proper heat for hardening and dip thx 


tool. They get, as a result, nearly th 


that they 


same grain would if t 
hardened the tool at the highest heat that 


hey had 


the steel had had during the process. In 


cooling and then reheating to the prope 


hardening heat, and not above it, tl 
coarse grain is avoided and the tool is 
in good shape to do its work. If in he 
ng to harden, any part of the tool gets 
little too hot the tool should be put t 
ne side till cool and then reheated w 
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I re care nd | I t!] lowest 
heat that will harden it thoroughly lt 
le corner gets too t, this corner will 
have the grain that corresponds to that 
high heat, even 11 e tool is taken from 
the furnac nd the he is equalized be 
the t i 1s rde¢ 
Proper HEAT 1 HA NIN 
Another point that 1s important 1s t 
Fit 25 Ss EI RI AN RU‘ 
] ig a deep, W cokes ( Che 
blast must t strik till it has 
passed thr 1 bed of incand 
cent coke ai ie metal heated 


345 


venly and tl g More steel is in- 
jured by an uneven heat t too high 
i heat. It must be hardened at the proper 


temperatu 


dif 
depend on the 


n steels harden at 


carbon content Che higher the carbon is 
in the steel the more sensitive that steel 
s to heat and the lower s! 1 be the 
rdening he We are ld to hardet 
he lowest possible heat the point of 
calescenct t point where the cat 
nges from the nonhardening t 
he hardening form, et The trouble 1s 
this point for the many grades 
steel that we re called on to harden 
\\ ften given the finished tool and 
é } wledge of the steel 

TAIN Proper HARDENING HEAT 
hers t eral ways t ti tl 
per heat. Une ts t t it to Ow 

t and q ch it in the hardening th 
try it witl sharp, fine cut file. If 
t hard. heat little hotter juench 
in dt In this way, the proper 
it 1 t this method is 
An I lepe the tact that 

l es netic properties at the 
p hat the rbon cl es 

l ] { t of il 

é \ f carbon ste will 
n atti for lagneti edle 

1 it is heated t rtain temp re 
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FIG. 24. A LARGE EQUIPMENT. OF 


BINS AND RACKS 
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which depends on the carbon content of condition that mav cause a crack when Figs. 3 and 4 show two of the drill lay- 
the steel At this temperature there is no the tool is hardened If this strained outs, which almost explain themselves, the 


more ittraction than tora piece of brass conditi1 nm 41s relieved by annealing, the first being for drilling the holes in the 
or lead. As the steel cools past this point, tool can be hardened without as much cylinder cover and the magnet support for 
the attraction returns There is one langer of cracking a well-known automobile engine. Fig. 4 


trouble with this method of determinins is a combination of 12 spindles divided 





the hardening point of steel and that 1 into two different groups as designated by 


that unless the piece of steel 1s heated all : “i : > rs A am ; This is a combina- 
th: Multiple Drilling Heads in the letter f ind B. [his is a ¢ ymbin 
over to the hardening point, the part t tion head for drilling the holes in two 


Ls oil eae ail iilchte "Hag | Automobile Work 


( I ( separate pieces or wt rk, one piec requ .- 


the piece of st is ul ing the 4 spindles and the other those 


tongs use II se of multiple drilling heads has marked B. By combining them in_ this 
fect the need! \ ina ! usually been confined to small holes but Way the cost of the drilling head was 
horseshoe m I yi ised to test th e Lat ier Mlanufacturing Company, of lower than as though it had been neces 
sary to make two s« parate heads Both « 

rs 8 gs hese heads we ittached to medium $1 

@ upright drilling presses, that class of mi 
* : D : ; : . : 
{| chines in which the ed is accomplishe.l 

(| f (| | | | 1 ¢} sndl 

’ r 5 e < by moving the saddle with the spindl 

e ‘ —o 3 — o~ i . : 
, nstead of 1 spindle onl s in the n 
t 
] ~ | *y it\ 11 





eo 4, i 4 But these are small as ¢ pared With a 
? . (X + Ca t ? . . . ‘ 
} ' | head for drilling the oil pan and crank 
'e 2% | : ee 
i — _ %} e case of « four-cylinder engine at one set- 
a i~) . : , 
is =e - \ > ¢, 74 holes l, the smallest 3¢ inch 
sf ; ol 
i © sili ‘ rf 1 the irgest for inch gas-pipe tap 
£ ? t ‘he extreme center distances are 12'4 
r " s| : ] ' ] +] ther 
inches one way by 31 inches the « - 
ry e! 4 | . d 
e - . . - , , elete 
, lwo main spindles were required in this 
7 - FIG. 4 ’ 1 
case to drive the 74 drilling spindles, the 
riG, ° : 7 
type of machine used, being a standard 
YLINDER HEAD DRILLS ZANK HEAD arch-bar drill such as is used in railr 
work \s the drill-cutting thrust is 
steel instead of magnet! eedl lt Providence, R has recently built sev- cessive in a head of this size, the feed w 
is not as sensitive as the needle, but the eral heads for automobile work which accomplished by raising the table, it bei 
ioler parts of the steel or the tongs wil ndle good sized drills over a consider- powerfully geared and actuated by 
not be as apt to mislead the operator ble ar machine itself \ feed knock-out w 
: 1 1 and 2 show two of the drilling also provided These multiple drilli 
\PPLICATION OF ABOVE METHOD , ; Te ' . : ' — 
eads which give something of an idea as’ heads can be attached to almost any 
ea 1] i cutter to hard be al . , tl lril 
lf we have a milling cutter Marden to the spacing of e drills and also that’ the standard drilling presses, slight alte: 
nd do not n kno ] ualitv ¢ h ‘ | f 4 } - 
md do not even know the quality of the jt js not necessary t ive them all of the ations only being necessary on main spi: 
teel, we need not have any trouble if w same leng dle and saddles 
e the nagnet t get the recaiescel 
point. One wa t doing this 1s to pla 
e cutter in the furnace or re nd hea 
It carel ] the soon as the d r} PY, 
hows take it out and place it in the plan 
of the magnetic needle or in contact with 


bar magnet. If there is an attraction 


ibserved the steel is not hot enoug!l 


Raise the heat a little higher and test 


gain in the same way. Repeat this till 
here is no attraction observed If the 
then uniform throughout th 


piece, 1t is in the best condition for hard 
ening. It takes so little time to use this 
method that it should be of great service 
in hardening tools from different kinds of 
If a large number of tools 


1 


arbon steel 
yf the same steel are to be hardened it 1s 


nly necessary to test I}¢ occasionally to 


yroper heat is kept in 




















esting Che reheating of the burne 
nd cooling in linseed oil has som 
vhat the same effect as working unde 
eavy hammer, except that it does not 
listort the pie« If the tool is of s 
re ios fa 3 ah ¢ rack +1 FI¢ I FIG. 2 
c ing m oil will | ti strained MULTIPLE DRILL HEADS: FOR AUTOMOBILE WORK 
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Tool Room Methods in a Typewriter Factory 


The Equipment Includes a Jig Boring Machine and Special Grinding 
and Relieving Apparatus for Cutters, Counterbores and Other Tools 





B Y - 


In the tool room of the Underwood 
Typewriter Company, at Hartford, Conn., 
there are a number of special machines 
which have been built for facilitating the 
construction and maintenance of jigs, fix 


tures and other special tools employed in 


A. 


partments tormed \ le cases and 
range in sizes by tl ndths trom 0.025 
to 0.125 inch and in thirty-seconds from 
1/32 to 1 incl 

Upon referring to Fig. 2, it will seen 
that the machine is fitted at 4A and B with 




















the manufacture of the typewriter. Sev pair of hardened plugs, while similar 
eral of these machines are illustrated in plugs are located at C and D, under the 
- 
FIG. I. JIG-BORING MACHINI 
g half-tone and line en table Ihe vertical adjustment of the 


the accompanyin 


gravings 
A Jic-BorING MACHIN 


The machine in Figs. 1 and 2 1s a jig 
boring tool in which all settings of kne¢ 
and table are accomplished by size 
blocks, complete sets of which are alw ivs 
available at the Underwood tool room 
These blocks are used not only 1n con- 
nection with this boring machine, but also 
for laying out dies and similar tools and 
for various other purposes. They are 
conveniently arranged in separate com- 


knee and table is accomplished by operat 
ing the elevating screw by means of the 


hand wheel, and the required setting is 
by placing a_ size 


between 


obtained positively 
block of the necessary thickness 
the plugs .4 and B. The former is fixed 
in a seat in a lug projecting from the 
column face and will be noticed just to 
the rear of the elevating hand wheel in 
knee 1S di- 


faces of the 


rig. J The plug PB in the 
and th 


two are exactly parallel with each other 


rectly in line with 


The longitudinal settings of the table are 


S T A NLE Y 


btained | g ft necessary  s$12z¢ 
blocks betw plugs C and D, which are 
xed respectively in 1 side of the knee 
proje depending from the 
tf the tabl r} the vertical and 
horizontal movemer f the table re 
aquired to adj the work for the dif 
ferent le wl h re to be bored iré 
eadily secured by using side blocks rep 
esenting the distanc« trom center ft 
center f the holes 
BALL-BEARING HEAD 
No provision is made for in-and-o 


movement of the table, the boring op 
erations being performed by feeding the 
pindle head longitudinally in its guide 
For this head m wae t nanos 
or this head movement both screw ar 

direct hand-lever feeds are 


provided, as 


indicated in Fig. 1, although, in the draw 


neg Fig 2, the crank handle for the 
screw 1s not show: lhe boring head is 
ve sensitive in its action and no matter 
how small the hole may be which is being 


bored, the cut of the tool may be felt 
by the operator all through the operation 
[his delicacy of action is made possible 
by the fact that the head is carried on 


ball bearings which permit it to float 


freely back and forth in its guide al 
ih at the time all side play is 
) tivel voided 
[he ball ¢ I f e hea 
] the t elevatior 
lig. 2 letails e given in Fig 
e 1 re p led wi t steel 
ners, whi h are l rdened ind pressed 
to pl e machine-steel strips and 
fterward ground Che two outer race 
ire cut away at the center, as shown at 
Fig. 3, and pins are driven in at each 
end of the race proper to confine the balls 


of which two are used at each side of the 


head These will be noticed at GG in 


the side elevation in Fig. 2 


Be RING Tor ILS 


he spindle is provided with ball-thrust 
iring and is bored to receive draw-in 
Ordinarily, in this tool room, the 
holes in a jig are bored out to size after 
running a drill through, without making 
use of a reamer. A single-pointed tool is 
used and this is constructed so as to be 
readily adjusted to permit the hole to be 
bored true to siz The sketch, Fig. 4 
shows the principal features of the boring 
tool commonly used in the machine 

The holder //7 for the 
screwed into the plate J, which is attached 
to the body K by a shoulder screw L and 
adjusted by opposing screws M N to set 
the tool to the cut, the ends of these 


boring tool is 
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screws abutting against extension O at 
the inner end of H. The holder K is in 
the form of a blank collet drawn into the 
spindle in tue usual manner. Screw P 
tapped into its face acts as a clamping 
screw for plate J after the latter has been 
adjusted, as required by screws M and N 
Boring tools of the general form indicated 
at Q are made with bodies of uniform 
size to fit holder 7 and with various sizes 
of cutting points to suit different diam- 
eters of holes 

There are, of course, a 
tachments used with this boring machine 


number of at 
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to make it impossible to use the regular 
type of wheel. The attachment is used as 
a Brown & Sharpe surface grinder and is 
applied by removing the regular grinding 
wheel from its spindle and slipping the 
head A on the bearing through which the 
spindle projects. Pulley B is then put on 
the spindle in place of the wheel, and the 
attachment is swung the de- 
sired position and clamped by the binding 
Driving pulley B and the 


around to 


screw at C. 
wheel spindle pulley have two steps and 
the spindle when running at its highest 
velocity has a speed of 14,000 revolutions 






































for certain classes of work; among them 
knees and angles which are slotted to per- 
work to be bolted to 
faces, and a circular plate or table 


job at 


mit conveniently 
their 
which is graduated to allow the 
tached thereto to be set around to any de- 
sired angle with the boring spindle. This 
latter attachment is shown in Fig. 1, 
the the machine. A number of 


chucks, plugs, boring tools and other ap- 


near 


base of 


pliances will also be noticed on the shelves 


of the cabinet formed inside the column. 


rACHMENT FOR SURFACE GRINDER 


In Fig. 
tachment for a surface grinder which is 
very convenient for grinding out small 
openings, seats in jigs and other work 
which is so located or of such a form as 


5 is illustrated a high-speed at- 





}IG-BORING MACHINE 


e jig shown is held by 
and the 
1 restricted space the 


per 
the 


wheel is operated in 


minut 1] 


although 


magnetic chuck 
l 


seat which is being ground, will of course, 
be finished parallel with the bottom of the 
The illustrated is 


typical of a large number which are 


jig feet. operation 
con 
veniently accomplished by the method in- 


dicated. 


INTERNAL GRINDER FOR CUTTERS 


A special bench machine for grinding 
out the holes in cutters and similar work 
Figs. 6 and 7. In this 
machine the head remains station- 
ary and the headstock carrying the work 


is represented by 
wheel 


is reciprocated by means of the hand lever 
at the right-hand side of the machine. The 
lever is connected by a rod with the slid- 
ing head and the latter is easily slid to and 
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fro by the operator. The head has a cross 
adjustment upon the slide by means of the 
knob shown at the front in Fig. 6, and the 
work is in this way adjusted laterally until 
it is ground out to the size required 

In locating the cutter on the face plate, 
plug D, Fig. 7, is slid forward and used to 
center the work while the straps are being 
applied. It is then drawn back out of the 
way by the knob at the rear and the grind- 
ing operation started. The wheel-spindle 
construction is shown in Fig. 7 and as 
there represented the spindle actually 
bears against the ends of a series of plugs 


























formed of lignum vite. This has proved 
a very satisfactory form of bearing for 
this high-speed spindle which runs at 
about 25,000 revolutions per minute. A 
flexible coupling is used at the rear end 
of the spindle by which the latter is oper- 
ited from the short spindle carrying the 
driving pulley; this connection effectually 
prevents any strain or vibration due to the 
belt pull from being transmitted to the 
spindle itself. 

As the operator has complete control by 
the hand lever of the rate of feed of the 
wheel through the work, he can remove 
considerable stock at each passage of the 
wheel by traversing the head at a rela- 
tively slow rate of feed. In finishing, 
lighter cuts are, of course, taken with an 
increase in the rate at which the work is 
fed past the wheel. 





908. 


cross 
of the 
id the 
y until 


plate, 
sed to 
being 
»f the 
rrind- 
inde 
id as 
tually 
plugs 


top under upper slide E to locate the 
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GRINDER FOR CUTTERS WITH RoUND GRINDING STRAIGHT-FACE CUTTERS Size B 
CorNERs 
W here cutte ing straight teeth \ f ks 1 vn the 
10 : ) ly ra » 7 ] ’ , , ‘ 
Figs. 8 and 9g illustrate another specia with rounded corners is to be ground, th ~ ire 
a so i a a a oe ne i : 
achine which is used for grinding th utter head is adjusted by the size blocks , } s set up for 
eth of convex or concave cutters and ;, give the necessarv setting for the d | 1] e of 
traight-face cutters having r und cor sired radius for t! ners. and the worl ] VM. Fig. 8& give We 
rc » ecntter ic c mount. thie : 
ers. [The cutter is so mount d in thi may then be tr past tl dge of t setting 9 te es itter 
iachine that it may be swung about acen- hee) for erinding t] ee ee, ee f } +] t 
W for grinding ght portions of ( gains 
r in order that the teeth may be ground § 4p,4 ¢ncet, P 
. tl teet \ ( ( \ th 
) any desired radius; or the cutter may 
e traversed directly past the wheel while 
traight faces are being ground on the ; aS a Pv? Lip 
u/ ——— _ 


eeth and then swung about the pivotal 
int so that ro 
iry radius may be ground at either 
oth ends of the teeth 
HANDLING THE CUTTERS 
As shown in Figs. 8 and 9, the cutter is 
placed on an arbor carried by a slide £ HH 


which in turn is mounted crosswise on 





lide F which has a radial movement on ; = . A 
pivoted arm G; this arm is adapted to lb 
oscillated 
cured in the upper face of plate H. Thi 
latter is mounted on a table which has 


between adjustable stops s« FIG. 4 


N = 
nT 
ind corners of the neces ' { ot 5 \ iI | 
¢ | Q Bd | ( 








ADJUSTABLE BORING TOOL 





longitudinal and cross movements by lever [he round corners are ground by os wivel pr t head G It is then a sim 
ind hand wheel and vertical adjustment cillating the cutter head about its center ple natter t lect additional size blocks 
by means of hand wheel and elevating «5 in the previous case, the stops LZ which will give the correct setting of the 
screw as represented in Fig. 8. At J 1s being set to prevent the cutter swinging cutter slides for any diameter, thickness, 
hardened plug with two sides flatted t so far as to be nicked at the side or on’ and radius of cutter. 
orrespond to the center line of the post the face of the tooth by the corner of the [his machine enables the teeth of a 
ipon which tl tter head is swung and wheel cutter to be accurately ground after hard- 
. - ’ 4 “ ] 1 + ’ . 
opposite this plug on the end of slide F is [he large hand wheel at the front of ening and also permits the grinding of a 
a hardened stop J. To set up for grinding the knee for moving the table in and out clearance angle on the teeth which is best 
| " + ] ] . ; nr -_ ae) } : nals ‘ 47 ™_ 4 : 
1 convex cutter, size blocks are placed be is provided with a stop screw which 1s _ suited he erial and work in hand. 
tween J and / to locate the cutter peri located on the inner f t the rim of As illustrated in Fig. 8, the wheel used is 
phery at the required point relative t the wheel and which contacts with of saucer form, and the wheel spindle is 
the cente - swiveling head in der swinging stop plate attached to the kn located at an angle of about 30 degrees 
- 3 ‘4 
> ~ ~ 
C ( Sai 
van % 
Fr 
al v4 ny toyve 
< i4 ey 
2- Head Ball Races - Inside ’ < > ¢ 
M.S. 
These Re sin 4 1 A 
vith ¥, Screw HGh 
tal gm 
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ie tS 
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FIG. 3. BALL RACES FOR BORING-MACHINE HEAD 


at the desired radius may be ground The location of the stop screw on the rim 
hen the head is swung to and fro past of the wheel allows the table to be ac- 
¢ grinding wheel; similarly size blocks curately brought up to a predetermined 
re placed between central plug / and a point no matter how often it is run back 
. , during the grinding operation, as it is im- 
tter sidewise centrally with the swivel 

nter. In this position the cutter is then 
ady to be oscillated past the wheel. For 
s purpose the handle K is employed, the if it were near the center of the hand- 


ps L L limiting the arc of movement 


possible to deflect the stop, at least to any- 
thing like the extent it would be deflected 


wheel shaft. 


with the center of knee and column, thus 
presenting the working edge of the wheel 
at a convenient angle to the face of the 
cutter to be ground. 
MACHINE FOR RELIEVING COUNTERBORES 
The bench machine in Fig. 10 is ar- 
ranged for backing off the ends of coun- 
terbore lips, an operation it performs very 
rapidly and with uniform results. The 








counterbore, after it is milled, is placed 
in the draw-in collet in the spindle with 
one land against the tooth rest A mounted 
on the face plate. After the collet is 
tightened on the work by turning the knob 
at the rear end of the spindle, the tooth 
rest is removed and the machine is ready 
for operation The backing-off tool i 
carried in holder B, which is provided 
like a box tool with a guide bushing to 
receive the end of the work The tool 1s 
fed forward by a cam to back off each lip 
as the counterbore rotates The cam and 
other mechanism are clearly shown in Fig 
11. In this view a three-lip cutter 1s 
shown in place of the single cutter seen 
in Fig. 10, this cutter also acting as a sup 
porting bushing for the end of the coun 
terbore. In other respects the device is 
practically the same as illustrated in th 


half tone 
OPERATION OF THE RELIEVING DEVIC! 
The backing-off tool is carried by a 
sleeve C which is mounted loosely on 


shank D, the rear end of which fits the 


taper hole in the footstock spindl Che 
sleeve can slide to and fro with the cutté 
but is prevented from rotating by a key 


At FE is a cain which is rotated by driver 
F, the latter being driven in 


indicated by the face plate on the head 


spindle lhe cam /F has as many teeth 
or lobes as the counterbore has lips, and 
as the latter rotates, thy cam and_ the 
spring G mave the cutter to and fro to re 
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FIG. O. INTERNAL 











FIG. 5. SPECIAL ATTACHMENT 


FOR 


SURFACI 





GRINDER 








FOR CUTTERS WITH HAND OPERATED 
TRAVERSE FOR HEAD 


lieve each lip as it passes the cutter 
cams are readily changed to suit th 
and the machine operates very rap 
Ordinarily a single driving stud is 
to connect the face plate and the 
driver, and this stud as illustrated at 
Fig. 10 is fitted with an adjustable 
so that the cutter may be fed to a cert 
point for each counterbore. The feedi 
is accomplished by turning the knob at 
end of the footstock spindle A ball-thr 
be aring is provided as represented 
lig. 11; and a locking pin is fitted to 
head as at z. Fig IO, to hold the 
spindle while work is being gripped 
released in the collet. Two of the « 
and a number of counterbores_ will 


seen on the bed of the machine 
PuncH AND Die Work 


Naturally punch-press tools are 
extensively in the manufacture of the | 
derwood typewriter, and a number of ty 
cal punches and dies are illustrated in | 
12. The punch and die blanks are m: 
in quantities so that when a _ toolmak 
starts a die job he has a blank alre: 
machined which he can start laying 
immediately. The die blanks are plan 
up in long strips and cut off to lengt 
Three sizes cover most of the requir 
ments. A number of these blanks will 
noticed at the rear of the group alo: 
with several standard punch holders 
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1 


punch blanks which are produced on the 
turret lathe ready for finishing by the 
tcolmaker. The workmen use size blocks 
extensively when laying out punches and 
dies and three sets of these blocks which 
heave already been referred to in this arti 





cle, will be seen among the group of tools 


this half-tone. The wood cases in 





which the size blocks are kept are pro 
vided with a retaining rod pivoted at each 
end, so that when swung forward it holds 
. a the blocks securely In place. When 
| ti ped back it allows any block to be re 


| moved from its slot in the case. 


PRESS-TOOL CONSTRUCTION 


(he construction of the press tools is 
shown sufficiently to make unnecessary 
detailed explanation. It will be 





ticed that the punches are in most cases 
ilt up of several numbers, thus facili | 
tating construction and cutting down 
cost of maintenance The piercing 
punches inserted in the punch bodies 


1 


proper are made with standard size shanks 

































































and are readily replaced when worn out 
broken Pieces to be blanked and 
pierced are handled in one set of tools of ) 
the tandem class, and piercing punches 
rforating the holes at the first stroke of 
press and the stock then being fed 
i so that at the next stroke the piece 
s blanked out and the holes punched for 
second piece \t ! and B are shown 
parts with the press tools for making 
m, the piercing and blanking punch for 
| , ‘ k . 
eing shown to the left of the piece and 
: . ; FIG. 8. CUTTER GRINDER 
die to the right. 7 other tools illus 
trated are of much the same construction » the ni oe > ee | a rod | 
ii ' . ime « ICU i the piece C to bi ed closely to the is ( illed master of a trade, with 
; | , on i o} Leaheem : : , . : , > - 
e blank at | Ss bent to the form body, as seen at 2. On the up stroke tl his higher wages and the advantages of a 
vn at D by ( npound bending punch F lifts the w it of the die and tter n nd better furniture, and all 
: s E and / he blank is placed in di iin mtene dea them 4 1] ding it the other thir that money will buy: with 
' ' ‘ ~ iit i¢ 2 
] punch / les © for » ‘ : - . 
ind as pune F descends and_ for endwise off the pun his certainty that he can always secure 
} ] 1 ] 1 . 
) qaown = int tl ( tn Sioping rl 7 ’ 7 
asi lank dow e di loping work place if not in another, and 
surtac it Strikes thi ne rf slick / me ith +] ] ’ | 
sat ice at G Ike he end of slid wit independence of character which 
ineeme i¢ againet ti nel bieh ic ’ 4 , pees - : , , , , 
at forces it agai work, which lhe social st \merica that knowledge breeds, is a bigger man 
th , rormed the shape rt punch cdoes not rest on anything s ivnt as the nd better citi n than his softer-handed 
latter is thinner the top than at tl hight of a man’s lla vatte teel” counting 
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Worcester’s Canvass in 
Trade 


of a 


School 


Interest 


By ENTROPY 


[here has recently been published a par 
tial report of the results of a canvass of the 
City 
State Commission on Industrial Edu 


of Worcester, undertaken by the 


t10n 


to sound public opinion as to the ad 


j 


visability of establishing a trade school 


[he canvass was made among the parents 


of children who were last year in the four 
grades of school below the high school, 
thus covering the pupils who, four years 


hence may be in the high schools or their 
equivalent 

Some 5000 children’s cards were turned 
over to the convassers, each giving th: 
name, address, and occupation of their 
parents. These 5000 cards were found to 
represent roughly 4000 families, of which 
number 3708 were actually interviewed. 
families had 4625 children, 2367 
boys and 2258 girls. Of this total num- 
ber the parents of 1374 boys and 1185 girls 
expressed a desire to send their children 
to a trade should 
some trade which they might wish 


These 


school, which teach 
their 
children to learn; 3073 parents expressed 
the 


establishment of a trade school along the 


themselves as favorably inclined to 
lines proposed by the local commission, 


and which has been mentioned in your 


columns. 

Out of the whole number only 304 par 
the 
school, and only two were recorded as op- 
Of these, both were reported as 


ents showed entire indifference to 
posing it. 
not wishing to go on record as favoring 
anything which would lead to increased 
taxation. No active opposition whatever 


No 
riations were suggested from the plan as 


was encountered. very material va 


outlined by the local commission’s report. 


A very few people inquired about the 
Fitchburg plan, but even these seemed to 
be convinced that it was not best for a 


city with the varied industries of Worces 
ter. Some 480 children had reported that 
they did not expect to go farther than the 
graded schools, whose parents wished to 
school; about an 


them to a trade 


equal number, or a 


send 


few more, are ex 
pected to go through the regular high- 
school courses, and then to college or 
some technical school. 

Making all possible allowance for the 
effect of enthusiasm, there appears to be a 
pretty definite public sentiment in favor 
of trade 
school, if will 


State and city school, without allegiance 


education. 
carried 


Since the proposed 
out be a strictly 
to any organization of either labor or capi- 
tal, it would seem proper to discuss how 
the objections to State-supported trade 
schools, which were presented in your 
editorial on page 256, Volume 31, Part 1, 


can be met. I might say here that in dis 
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one of the can 


tt 


cussing this matter 
nd that in his private opinion, 


with 


vassers | fou 
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Worcester and is building upright dri! 
If B comes to town and starts in to bu 












































as influenced by his discussion of this drills of practically the same design, 
matter with parents he had met, was that’ may be sorry, but he cannot, and a 
very much smaller number of parents matter of fact he does not, care v 
would have favored the movement if it deeply for anything except that B sl 
had been connected with either a labor not cut prices. If he thinks that B 
organization or a manufacturer's associa- cutting prices then he looks at one 
tior That is, he believes that a purely see if he is doing it by unfair means 
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FIG. 9. SWIVELING HEAD FOR CUTTER GRINDER 


neutral school is the only acceptable solu- 
tion of the problem. 


Wuat CAN Be MADE 


First, let us ask “what can be made?” 
since the plan distinctly calls for commer- 
cial shop work. To this I will say, as | 
have said before, that the prime essential 
is that everything that is made shall be 
sold for the top market price, or else not 
sold at all. Suppose that A is already in 


B is paying no taxes, A feels that 1s 
fair. On the other hand if B is gett 
good prices, and is always willing t 
operate with A to boost prices, then 
is really likely to be loyal enough to 
city to be glad that B came to town 
No intimated that 


one has so far 


State-supported trade school could beco! 


While I do not tl 


such a condition altogether impossibl 
do not think it likely to be the cas« 


self-supporting. 


4 


\ 
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rcester if boys are allowed to enter at 
years, as is proposed. In either case I 
ild add to my first essential that the 
ney derived from the sale of* manu- 
tured goods should be used to reduce 
taxes necessary for the support of the 


ol. 


DESIGNING ARTICLES TO BE MADE 


feel that a different attitude 


ard design should be held by a trade 


very 


ol than rightly belongs to a technical 
ol. A technical teaches de- 

or should. A trade school has no 
timate excuse for teaching it. It should 
h drawing, but that is another thing 
can be taught and well taught with- 
going beyond the making of working 


school 


have been de- 
that 
of a trade school 
market. 


wings of things which 
ied by others 
s out of the 
design 


re is an ample amount of work, the 


(herefore, I feel 
province 


new goods for the 


n of which has become so _ nearly 


lard, on which any man who could 


ssibly have ambitions to take charge of 


trade school could readily do what little 


signing might be The train- 
for a machinist, patternmaker, black- 


up and 


necessary. 
ith or draftsman in working 
nufacturing such a machine would be 

because it had no weird de- 
cast a spell over the 
rchasing public. Therefore I would add 
my specifications for work to be done 


: the less, 


s upon it to 


in a trade school that it should be stand- 


in its nature. 
SELLING THE Propuct 


While it is true that many sheps do 
intain elaborate sales departments, it is 


AMERICAN MACHINIST 

also true that many turn all of that work 
over to larger cities, and 
still do a comfortable business. While I 
think that such an arrangement is in many 
cases a poor one for a small, weak con- 
think 


agents in the 


cern, short of working capital, | 


— 


= 
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ter mouse trap than his neighbors, that 
the world would beat a path to his door? 
It is true that a sales department, well 
managed, may turn the path into a side 
track and send people up to take away 
by the carload 


the mouse traps 
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that a school shop with the credit of a 
city back of it could do it to advantage. 
Then, too, there are various lines of goods 
which nearly sell themselves. Anything 
which is standard in its whose 
quality is easily determined, will be sought 
out by purchasers no matter how care- 
fully hidden, if the quality is exceptional. 

Was it Emerson who said that if a man 
preached a better sermon or made a bet- 


nature, 


FOR RI 








| 
> _— 
LOY & 


AEVING COU NTERBORE 


In the under consideration, how- 
ever, quality costs less than nothing. That 


afford to let work 


Last 


is, the school cannot 
go out which is not at least up to market 
requirements, which in turn, means that 
to be sure that it is up to the market it 
must be better. Then too, the real pro- 
duct of the school being men, the rest by- 
product, it will be impossible to do the 
that both will work 


work too well so 




















FIG. I0. MACHINE FOR RELIEVING COUNTERBORES 














+ 


355 


ying the work 


together, the necessity of d 


sell itself, and the 


well to make it 


its students 


to 


You say, that to you, this establishing 


of doing it well train 


sity 


of commercial shops by the State spells 
socialism. Every time the State builds 
a road which a hundred contractors art 
prepared to bid on, every time that the 
Government turns out a rifle, or a heavy 
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No di 


who has not 
| 


d to complete his cours¢ 


ild be 


allowe 


1 ¢ h . ] . 
pioma sno given a bO\ 


most assuredly earned it he course 
must be long enough and severe enough 
to weed out the trifler; it must be very 


impressed on stu 


the 


distinctly prospective 
school’s diploma is worth 
that 


RIOW 
so that 


that 


dents 
working for. Employees must 


the diploma stands for something, 


motor, o1 ship that manufacturers or they will not give a boy a job on his mere 
builders would like to build, it must spell say that he went to the trade shcool 
socialisn ear or two 
There is only one possible successful 
PRISON-MADE GooDs ath for a State-supported trade school, 
How about the comparison with prison nd that is the path of absolute fairness 
made goods? How about the attitude of But I firmly believe that there is such a 
manufacturers ° No one can _ predict path and I believe that if it is followed 
what that attitude will be, but we can sur all the difficulties to which you refer 
mise what it ought to be. The objections will gradually fade away. I believe that 


against prison-made goods can come from the school should and would cooperate 
the poor quality and the low price; the with manufacturers and with the laboring 
two go together The poor quality came people, whether organized or not, and | 
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Patent Experiences— One That 
Wasn't Applied For 


By Wir Bec 


that I 
of 


should 
two 
skilled 


capable of making the finest models 


Che 


peaking 


readers note 


ol great classes 


ventors—one in mechanical w 


friend Joe is an expert mechanic), 


the other (of which I am one), who 
not earning a livelihood as mechan 
Success is far more generally conce 
to the first, while the second class 


often achieves it. Success is one on 
side of the skilful 
jority of my acquaintances. 

s| he 
was very often a topic of conversation 
Joe Note that it 
cost inventor’ and not 


mechanics in the 1 


matter of cost to be an invent 


and is s 


to be 


tween 


“the 


me 


‘ 


an 




















FIG. 12 H! ND DIE EWRITER I 
from the unskilled labor, the absolute \ us Worcest vass seems 
of ambition and care on the part of the show peop ( v 1 ly tor 
workmet! nd the eq ‘ nt pat ; xperimen 
of the foreman whos tv it 1 ae 
the work. An e who | pl ( Discus o what disposition was 
at work cannot wonder at the teeling ve mad one hundred and fifty odd 
there is against their product S patent models that had been ac 
quality t I ( 1) t | United States Patent 
the stuff t ma N e up the year 1880 is reported to 
course, n eneral t ! to crows een fil settled by an act that 
lown bot! it price of g s ven passed directing that the entire 
made in tl publ not tion be placed in the new National 
cernil ! di { nf uuilding, in Washington, and be 
th W { sup ! f e Commis 

Pat \mong t collectior 
- . ' I < I I chanical le vices 
1 realize ly t well t g most interesting manner 
the most serious danger that ( sible 1 ce t in mechanical 
schools may t realize the dangers that es up to year mentioned, at which 
are sure to befall if they allow this cheap the requirement of submitting a 
ening of product and skill. I realize t odel with ea ipplication for patent 
that the slogan of the Cl go meeting s discont 1 and mechanical draw 
“give every boy a chance,’ must be i ngs only were required. This disposition 
terpreted to mean only that the chance is of these models will be looked upon with 
to be free. If the boy does not take the favor, becaus f their historical value, 
chance and improve it, he must not be’ which will incr s time goes on 


cost Of a pa t because the cost of t 
patent 1s merely a small item as compa 
with the whole expense. Many invent 
think that the necessary models and 

fees for patent rights limit the exper 


not so, there 


the 


sonally get 


expense only starts 


to per this 


patent m 
1 usually costs quite a sum 
ere is the trip to see the manufact 


with all its many expenses; the exy 


ncurred to get someone to adopt th 
ice for thorough trial, possibly be 
i manufacturer is sought; and usuall: 


“fe cting of details 


requi 


veral models, and many additi 
patent rights 
Chis is illustrated by glancing at 


invention and noting the list 


patents; my Remington t 
model bears the stenci 
“This 
vy 67 American 


\n Edison ph 
1 


i1St 


writer, of an old 


information, machine is 


] 


protect 
Patent 
raph before me bears 


and Foreign 


n 


of 16 patents on the name-plate; 
hredded-whe list 


gQives a 


package 


1! patel < 





That 





nes, and try to 


patent it: T ask 1 
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ActuaL Costs oF PATENTS 
] asked of 
lat you are ahead on 
No,” he answered, “for although I sold 
least $1800, 


Joe one day, “Do you feel 
your patents?’ 
netting me at 
before that cost me 


ie for $2000, 
t one single patent 
arly twice as much. Had that invention 
en of a simple nature and as inexpen 

sold, | 
od. How have your experiences been ?” 
“Well Joe, the cost of patents alone 1s 
I was forced to reply 


ve as the one | would be to the 


it all with me,” 
You make a living from your workshop 
consider its 


nd do not equipment as a 


cessary part of your patenting expense 
must so include it, as my 


other 


my case | 


ving is made in ways, and me 


anics a hobby pursued with hopes of 


ccess My lirst patent cost only about 
07; the second cost about $265, and the 
ird about $105, for fees and models onl) 
each cast But Joe, | 
that | 


have paid in 


ices at home carefully listed and 
yoted which brings the total up to $1370 
items fo 


uid in 


his sum contains only those 
and filed 


ice ; CE rtainly tnere are 


hich I got away a Pp 


itther items d 

ge the six years covered by these thre« 
were not ré 
the amount 


tents for which invoices 
ived, that will easily bring 


about $1500 


he ab gures ny ] perl 

es on three simple patents. I must ad 
hat not one of tl ild be sold 
opinion is that had two of them ( 


three) been sold, th same amount 
expense would be charged to the whi 
ause the necessary expenses of placing 
| selling wo \ echt the figures 
to this sum 


until we 


y possible means to determine 
hat others have done along the sam: 


ascertain what demand 


h 
ere will be for our ideas,” I replied 
“Doesn’t a person run the risk of having 
stolen if th 


demand ?” 


idea attempt is made to 
rn its 


“From my experience, Joe, 1 would feel 


ttered to originate an idea that others 
ild care to steal. After a few failures 
nv t Ss wi ] he q ite \ lhi v I 
rt thers pi ent Sa 2 ] got 
t up, but this fellow stole = mm 


know of a case where an idea w 
len and the firm is making money t 
ire of the article, though 


vtacti 
bic 


recognizt 


\ DevIc! CHAT LOOKED Goop 


er we should patent ou 
will answer 
I had w for about two years 

} 


leaf binder, having proceeded 


-] ] 
irked 


a i100S¢C 
enough to have had a working model 


about 


} 


ise for five months, tried out by 


ree of us who were working on that set 


We all 
uught it would prove successful. Should 
myself. With due 


books liked the idea and 
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caution I wished to know what others 


, : 
were doing in the same line, and what 


with the buying 


Patent Office 


place my book would fill 


public. So | sent to the 
and got several hundred copies of patents 


covering the various classes to which mine 


belonged. If I remember rightly these 


; 


cost 3c 


f) 


upiece and my bill was about $17, 


so I must have got about 500 of them. I 


diligently studied every one, and knowing 
the successful binders then on the market, 


I very closely applied my attention to them 


For all of one winter | studied _ thes 


specifications. I searched for conflicts to 


my own idea, but found none; the way 


seemed clear. Next | laid my working 
model before a drummer for a blank-book 


} 


house and he yht the idea good and 


thoug 


went so tar as to aSk for an imterest l 


it with me, and w d use his efforts t 
place it 
Surely, from these two circumstances 


! thought I ought to proceed and get 
patent right. I felt tha 


Phe dgment of the 


t I was justified in 


invento! 


ae 
doing so. 
of absolutely no value in determining 


the worth of his ideas He must 


to the buying public, or to the representa 


ve of the buying public, the manufac 


rer. This patent, I judged, would cost 
1e $300 to $400, as | had to obtain two 
patent rights, one for the mechanical 
binder, and the other for rights on the 
nching of the leaves certain feat 
res de signe l to be ( ne ieaves 
make the book “perpe the sense 
f carrying the nat on sub-leaves 
Nothing but the la f the money kept 
me back I was fully determined to 


[Then came an awful blow In the late 


summer of 1908 I went into a certain larg: 
nk to get a digest of their methods of 
} 


from one of my friends 
I told him 


what I wanted and how I expected it to 


yockkeeping 


working there, and as soon as 


apply to my own invention, he bluntly told 
me, “Why, we have been using that kind 


of a system heretofore, but have lately 


idopted = th stem, and di 
carded everyth f t His systen 
completely revoiutionizes what vou art 


working on and puts it out of date.” I took 


yuldn’t believe any of it 


I felt slighted that he s ild so summaril 
t aside tw years OI W nn part 
effect telling me that I didn’t know 

hat I was talking So I asked t 
ee the system, incredulous at first, and 
egrudgingly admitting nything for it, 
heaping up all kinds of criticisms against 
it, until he showed me four sets of books 


by 7 


run of! system by as many 


that book- 
and | 
step right through from beginning to end 
Well, he had it 
a tinker’s dam 
in the field I 


feature of it. My experience of fourteen 


keepers, carefully followed each 


My work wasn’t worth 


with this new departure 


greedily drank in every 


ears in that lin wed me at once that 
he had it. My fond hopes of my own in- 
pient invent died. There were four 


oks lettered “———— 


System, Pat. App. For How I envied 
lim! In answer to my inquiry of who 


made them, the name of a well known 


blank-book maker with whom I was well 


\fter that inter- 


view was over I called time and again 
n the ok maker to examine this patent 
It prew on me \s I said, at first I denied 
anything But 1 had to admit its 
merit at th t of acknowledging my 
wn dete 
“Now, Joe, I just missed putting $400 
more to n nk of experience. My 
position was f the man who has a 
very good invention on the old-style horse 
reet cat n improvement on the 
rsi r all right, but he sees the model 
of the t ey Cal vefore him He’s lost 
it, and the other man’s new departure 
the thing 


n let m« mmarize with 

\ simple invention of small 

easil ld at a neat profit; 

othe mple inventions may be _ utterl 
cecesstul, though we, and others have 
faith in ther f costly invention is un 


iccessful, the inventor is badly crippled 
ncial kilful mechanic more often 


Ss su than am unskilful one; yet 


nercon of ’ chanica } ‘ ¢ 


may ge 


which 
rtect (the 
traveling salesman’s ledger): there are 
obse r 
vation, about seventeen out of twenty); 
ere he yr rew ird of the 


which we are 


nge—no chang Cast-iron flange—out 
19-1000 inch, in 
a j 


ne ] reased 


steel flang 


1000 inch. Ferro- 
increased 
increased 


uutside diameter 


33-1000 inch, inside diameter 


17-1000 1n 








856 AMERICAN MACHINIST December 10, 1908. 


Variable Speed Clutch for Machine Tools 


Its Construction for Motor or Belt Drive, also Constant Return 
Speed. Application to All Machines that Require Different Speeds 


EDITORIAL CORRESPONDENCE 


while the tool is taking its cut, and any 
between the maximum and mini 





The accompanying illustrations show a_ that moves in a cylinder, through two 


variable-speed clutch intended for use as valves. One valve is for the purpose of speed 


the air to start and stop} mum can be instantly obtained by turnin; 
the nurled disk at the top of the valv 
responding instantly to the 


a substitute for cone pulleys and other’ turning on and off 
It is now being the machine, while the other is a pressure 
by the Variabl reducing valve to raise and lower the air the speed 
change of pressure obtained by operating 


spec d-varying de vices. 


placed on the market 
Speed Clutch Company, of Milwaukee, pressure. This increases or decreases the 
Wis., after considerable use in leading 


machi hops of that city. = 


MotTorR-DRIVEN CLUTCH 
One of the clutches that are to b 


for general use is shown in Fig 


= 
nected to a motor with a flexible coupling, 
sc it can be motor-driven. Both the clut 
and motor are mounted on one solid bas: } 
with sliding rails for adjustment. It 
signed to set on the floor, and thi lf 
tone shows it as it was being tested his 
is the 24-inch size, that is, the clut tf, 
drum is 24 inches in diametet This typ 
may also be suspended frem the ceiling o1 @ 
sidewall where floor space is limited. ” 


When this particular clutch is put int 














operation, the air controls, which a: 
shown on the floor, to the left of tl — _ 
clutch, will then be located on the ma FIG. 2. ALL THE PARTS OF THE CLUTCH READY TO ASSEMBLE 


chine, within easy reach of the operator. 
the nurled disk with which the valve is 


speed of the machine and hence the speed 
fitted. 


The air may be obtained from an existing 
air supply, or a small air pump that can at which the tool cuts. 
While compressed air is used to operate 
ated by it. the clutches illustrated in this article, 

In operation the clutch is instantaneous ther fluids can be substituted with good The construction of the clutch car 
in its action. It is controlled by com-_ results. be seen by looking at Fig. 2, which 


1 a piston Che speed-control valve can be operated is a view of all of the different part 


be attached to the main shaft and be oper 
CONSTRUCTION OF CLUTCH 


pressed air, which operates o 








t ————_——_—_——_— _ 


FIG. I VARIABLE SPEED CLUTCH FOR GENERAL USE—MOTOR-DRIVEN 
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increase of speed results in a much larger 
1 I centrifugal force and thus 
rap duces the pressu t ke 
rapialy i I s] p 
l \\ is heavy and light in dit 
cl ) : t Str | nd ‘ 
an ‘ tances tior he « 
nin 1 1 \¢ 
ni f l i ni 
L1V 
ti 
/ S | lyPt 
ahi 
\ vecial cl pl rs, as shown 
1 t 19 
] 1 ; nl , r 
p 1 ! pi ‘ 1S re 
; +] 
i » ~ i { 
I 3. ALL PARTS OF CI H ON SHAFT RI Y TO N I I] 1 in 


they re ready to Sst | ( 
the bolts valves nd pressurt vac 
Fig 7 W 1 be seet view Ol th se p 
they are assembled on the shaft, ready 
nove into their respective positions 
g. 5 shows the same placed into p 


nd designed for ordinary us: 
In Fig. 2, 4 is the brake drun () 
inside of the rim it is finished s 
clutch shoes can have a good bi 
g On tl opposite — sid f 
pokes an extra long hub is provided, on 
vhich to fasten the pulley that carries tl 


elt from the main line shaft. B is th 
asting that carries the clutch shoes, 
vhich are hinged at C. This casting is 
eyed and fastened to the shaft directly 

front of the drum A, by the set 
P rew shown. J) D are the clutch shoes, 
vhich are hinged at EE. F is a lever that 


cast to the clutch shoe. This lever ex 





nds to the shaft, and the piston presses 
gainst it when the air is turned on, to 
ake the clutch shoe D grip the drum 
1 G is a weight that is cast on th 


art 


1 1 
~} 
Cl 


1 shoe, on the opposite side of th 


inge pin This weight revolves outsid 





the drum A and exerts a centri{ 
gal force, against the air pressur 
he piston, on the end of whicl 
cast a boss to press against the levet 


I is the cylinder, J the stopping 


’ 





tarting valve, and K the speed-contro 


lve that operates by means of raisine 








r lowering the air pressure 

The drum always travels at the highest 
peed that it is desirable to have the ma 
hine work, the slow speeds being ol 

ined by reducing the air pressure on thé 
iston. This change in pressure momen 


he two 


rily changes the balance between t 
rces, lessens the contact pressure of the 
hoes, and causes the driven member t 
low down in speed, which it does almost 
stantly, to the point where the balance is 


gain established. 





The control « 


f the speed is obviousl 
ie to the centrifugal action of tl FIG. 4. CLUTCH IN USE ON PLANER IN SHOP OF A. 0, SMITH © COMPANY 
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tained steadily, irrespective of the cutting A Very Old Bench Lathe with lhe slide rest is not very different from 


speed, which is varied at the will of the the slide rests in common use, and shows 
Se — an Inverted V-bed 


operator from a mere crawl when cutting the top slide parallel with the bed whic! 
peri “E V utting ep 3 
hard metals to the maximum speed when — is the English way of mounting the slid 
cutting the softest metals By W. J. CARREL rest today. The top slide can be swivele 

The return speed is made constant by nme to an angle for taper turning or boring 
fastening the return-speed pulley to an One of the most interesting exhibits in [he half-tone shows a hand rest and wha 


extra lone hub that is cast on the drum, the show room of Sir W. G. Armstrong, ' called a collar plate, a species 
thereby making the two run at a constant Whitworth & Co’s. Works at Manchester, steady rest used for boring. 





speed by means of a belt from the line England, is the lathe shown in the half [he parts shown are believed to be th 
shaft. The loose pulley is located be tone parts Of the original lathe. 
tween the return-speed pulley and the It is of the so-called “bar” pattern and 


drum, and runs on the hub of the latter. was built by Henry Maudslay either at the ? 
For ordinary use the orly moving part, close of the 17th or the beginning of Drawing of Sheet Metal 


t 


when the machine is stopped, is the the 18th century and is supposed to be 


> > 


drum and its accompanying belt pulley. the first lathe to have a slide rest By R. R. Prati 





In the drawing of sheet metal a cup 
many times required of such proportions 
as to diameter and hight, that more thar 
one operation of reduction is necessary 
It then becomes important to know th 
maximum amount of reduction that may 
be made in a single operation without 
punching through the bottom of the cup 
Having the hight, thickness, and diameter 
of the required cup, the diameter of th 
blank may be calculated by geometrical 
formulas, or determined graphically by 


lr 


laving out on the drawing board to larg: 


lo know how small a cup may be mad 





from this blank is a matter of practic 





xperiment, and it has been found th 
the diameter of the blank divided by 1.9 
This does away with the necessity of tight \s will be noted the bed is a triangular Ves the diameter of the smallest cup 
nd loose pulleys as well as the multipl har and is supported on three points, a tat can be tormed This is about the 
tep cone pulley feature used on machines of more modern limit at which breaking will occur wit 
[he controlling valves, in this case, at onstructio1 It is probable that the mild sheet steel, therefore the diameter 
‘ated just in front of the driving pulleys “American” inverted V originated in this f the punch may be made 5 or 6 hun 
the planer, but, as it is only a question or a similar lat! [he front bearing of dredths of an inch larger for safety 
piping, they can be located anywhere the spindle is conical, the same as used in For successive reductions after the first 
1t is the most convenient to the oper bench and watch lathes today [he rear one, divide the diameter of the cup by 
aring is a conical center which is ad 1.28 to get the diameter of the next 
a a iustable for wea! [he cone pulley has smaller cup In the application of the 
I xperien hows that the best propor V-grooves in it for round belt. The front above rules no reduction in the thickness 
ned springs are those in which the out face is divided and a spring indexing pin of nictal 1s considered; the thickness of 
side diameter of the coil is from six to is provided which can be swung out of the metal in the finished cup being the sam« 
eight times t liameter of the steel us vav when not in wu as that of tl blank 











OLD BENCH LATHE BUILT BY HENRY MAUDSLAY 

















the right distance from each other 
ing blocks. 
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Practical 


Letters 


A Round Table Discussing Details of Modern 


AMERICAN MACHINIST 


from 


shop and Drawing-office Methods, Practice 


Our 


os 
iT 


Readers 


Machine- 


and Economy 





WE PAY FOR USEFUL 


Graduations for Tailstock 


Nearly all lathes have the 


handle S 


uptodate 
cross-feed graduated in thou- 


Why not apply this to the tail 
stock of the lathe and put it where it is 


sands. 


always on top so that an operator can 


see it without twisting himself half under 














~<L_] ) 
lo 
Ugo 
Ls L 
r } 
— of gu © oe 
1 
PROPOSED GRADUATIONS FOR TAILSTOC! 
the handwheel [| submit a rough sk 
which will explain itself 
| do not sec why the lathe dk signers 
do not us¢ llers the steady st 
same as the Jones & Lamson lathe bull 
ers do on tl ller-box tool 


Piston Rings 


I am sending you herewith a newspap 


‘apid way of producing locomo 


t 
tive-cylinder packing rings, on a contr 








es 
mol 





rf piecework basis. The arrangement con 


ists of two tool holders for a two-head 


boring mill; each holder is supplied with 


1 number of parting tools which are set 
by ll 


As shown in the cut, the to 


holder is long enough to reach to the b 


tom of the cast-iron cylinder, which 1s to 
be made into rings, while the other 1s 
shorter. 

The outside diameter of the cast-iron 
cylinder is first turned to the right si 
then the parting tools are fed in simul 
taneously from each side until they have 
reached a sufficient depth 
" 


Then the inside of the cylinder is bored 


out by the boring tool on the reverse side 
of the short tool holder 


cut off as fast as the tool reaches a part- 


[hus a ring is 


ing tool cut. This arrangement is in use, 
and said to be very satisfactory 


Port Jervis, N. Y. W.S. DrumMonp 


Wooden Bearings for Tumbling 


Mills 


Here are a few facts in regard to 
wooden bearings for tumbling mills \ 
certain mill, when loaded, weighs about 
000 pounds It is square in section and 

1 17 + se . "1 ] } lt ] + 

‘5 | riae \ ‘ ) i ais Oiecd i‘ 














M1 H WOODEN ES 
s. See panying draw 
w I ut $1 n di 
ete nd 14 in g ll ru 
7 imours pe r day i Spe oI tron 125 
150 revolutl S pr minute 
[he boxes 5 incnes long, & 
Inch¢e wide spl t id held in piace I 
nel 1 = 
1 ing 
Lhe mill S I IO 
n wl ; xes have bec 
placed tw 2 few weeks 
go. The boxes were wor out incl 
roe d t] a t IQ incl 
mall I d t i ire box w 
e 1 S S rs 


boxes, or of w n boxes for that mat 
‘ : i ‘ 
‘ but t S I I be of interest and 


value to son ne, at a time of break 


down when an iron box cannot. be 


CLEMENT BENNETI1 


Philadelphia, Penn 


IDEAS 
A Cheap Hollow Mill 


\mong other things made in our shop 
inches long, 
inches outside 


10 pitch thread As we 


ke Our brass castings trom old metal 
t 1s sometim ery hard | found it 


theult to keep ide mill in work 
ng « Sp lly with unskilled 
i Vi ‘ > | y] a> 
S ] ed tool fastened by 

et s« r be ken out, 
nd an placed very easily, by using 
gage W simpl mall bloc yf 
t li gal the ine-steel 

te the to Thus the 

ding can be don cheap help. This 
cost onl bout $1.25, which is less 
tside mil It takes s/16-inch 


A Simple Water Turbine 


hist a 
a = aa em 
a | 
l \ | 
Vi \ 
| 
‘ 
j ) 
/ ¥ / i} 
} / iJ 
j \ . 
Pd iit) Lu 
Fi T 
SST sadaead 
| f 
/ 
j { | 
P | 
y 
— \ ha 
a J =) 
IG FIG. 2 
NI 
ne, et which I designed for use on 
( \ n The frame is 
de of two similar castings. The draft 


is not bored clear through for the 
haft, but is tapped, as shown, to receive 
ly pipe At C is 


\ressed on the shaft 4 


i 


indicated a 
Holes 
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are drilled as shown at F D E, Fig. 1. The 
parts of holes D and E, outside of the 
intersection of the drilled to meet 
them are plugged, leaving the hole clear in 
the shape 
ral turbine wheel of any desirable pitch. 


holes 


shown, thus forming a centrif- 


lhe hole G must be made large enough 
to allow the water to escape rapidly. 
There is nothing complicated about it, and 
it may be constructed by any mechanic. 


[he speed may be easily adjusted by plug- 
ging or unplugging one of two holes, de- 
pendent on the speed desired. 
Ont W. H. 


Hamilton, 


Isometric Projection of Compound 


Curves 
I have been asked many times how com 
plicated curves are to be put in on an 
isometric 


drawing. There are two meth- 
of tangents, which | 
for the unskilled, but 


makes 


One by means 
ommend 
which for all that everyone who 


system should at least 


isometric 


] 
aot 


iS 
understand, 1f he not practice; the 


other by the very simple method known to 
see -— 
Row Soars 
OF I\\ oes 
/ } ] \ SS ReeON 
oA) ie a 
Ke Z 


 . 
_ 
ISOMETRIC PROJECTION OF COMPOUND CURVES 
map-makers (and 1 am sorry to say also 


by some so-called artists) by subdivision 


of the field into small squares 


An example of the latter procedure is 


given herewith. [he subject is the 
handiest thing that occurs to me at this 
minute, the end of a so-called “French 


curve, 


which incidentally can be replaced 


to advantage on any draftsman’s table by 
“logarithmic” curve 

As seen in the accompanying figure th 

problem is to translate the outlines in th 

quare into isometric projection. The iso 

letric trapezoid “lozenge” is drawn, 

th its angles of 60 degrees and 120 de 

each ld then divided into an 

il number of squares, and the rest of 

work is done by the aid of the eye in 

. the ining points of the nec« y 

curves 

| 5 S Cases wh Se « es 

( e pieced together to make a com 

lc, care must be taken to join 

nl t points where the separate 

\ ire tangent to a common radius 

there will be a visible break at the 

int [his neat joining is facilitated by 

laying off at every half-inch, or so, on 

the wooden or other curve, a radius which 

is perpendicular to the curve’s tangent at 
that point RoBERT GRIMSHAW 


Dresden, Germany. 
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Repairing a Broken Air-chamber 
with Portland Cement 


This has been called the “Cement Age.” 
Of late put to 
uses heretofore unheard of. 


years concrete has been 


many 

While it has acquired new uses—some 
of them novel—seldom, if ever before, has 
concrete had a place in machinery repairs. 
An account of a quick repair job, where 
concrete was a prime factor, may be of in- 
to the AMERICAN 


MACHINIST. 


terest the readers of 
It happened away back in the country 
where a water-power plant was being built 


to furnish electricity to a town farther 
down the valley. 

\ Cameron steam pump was on duty 
the of the 
By an unlucky swing of the 
a loaded dirt bucket 


air-chamber of the pump, snapping it off 
pul 


keeping water out excavation, 


derri 


*k boom, 
struck the cast-iron 


just above the discharge connection, 


ting the pump out of commission 
It was miles to a repair shop, and the 
delays attending repairs were 


Things looked rather dark 


prosp¢ cts of 





exaspt rating 

until the 

job offered his assistance. 
At 


ver was put back 


engineer in charge of the 


civil 
his suggestion the broken air-cham 
I in position and an empty 


minus head and bottom, was placed 


) 


\ 
n- h 
C 


barrel 


5 
jbo |. 











= 
jun" 
i n 
| , 
H EAK AND THE REPAIR 
over it, shown in the accompanying 1l- 
lustration, the staves having been cut away 
to let it go the discharge connection 
All hol id openings between the barrel 
nd the valve chest were then plugged up 
with cement sacks and the barrel filled 
with ¢ ret¢ 
The —_ s shut down for a dav te 
le pump was shut down for a day to 
let the concrete harden. When it was 


started again it worked along as if noth- 
ng had happened to it and continued on 
duty until the job was finished. 


Ne Ww York c 
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A Clamp 


The clamp shown in the line cut makes 
convenient tool for holding to 
gether two pieces of work while tran 
scribing the outlines of one on the other 
or anything of a similar nature. It is of 
very simple construction, consisting of the 
head or bar A, the legs B and B’, and the 
thumbscrew C. 


a very 


By omitting the boss on 4 it may be 
made from a bar of tool steel 14x1%x6 
inches; the slots being milled in each end 
to receive the legs, and a %-inch tapped 
hole drilled in the center, as shown. B 
and B’ may be made from a straight bar 
to the shown, then 


machined dimensions 




















\ A 
B 
B ° 
1“ | 
——— sd 
- A - 
] A 
<l-bD> <1%> 


A HANDY CLAMP 


heated and bent to the required curve 
[he thumb screw C is a standard screw 
in many shops, or may be replaced by a 
set screw. 


In the assembly view is shown a punch 


and die D and E clamped together in 
order to scribe the outlines of E upon D, 
illustrating one of the uses of the tool. 


[he proportions shown in the cut, while 
not claiming to give the greatest strength 
with the least possible material, will give 
good 
“the 

Lynn, Mass. 


service. The boys call the clamp 


ice tongs,” and find it 


quite useful. 
Co-ORDINATE 


\ peculiar 


with 


phenomena in connection 
. wireless telegraphy station is the 
formation of light fogs, which seems to bi 
accounted for by the fact that the ether 
motions produced by the sending station 
are utilized in electrifying the air, causing 
condensation of the invisible particles of 


water vapor into larger drops. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Does It Pay to Write? 


This subject has been discussed in th 
AMERICAN MACHINIST from many view 
points by many writers The cash valu 
and the educational value have been ri 
ferred to, but so far no one has met 
tioned the diversion obtained I write 
over several pen names and it’s great fun 
to hear the things the boys in the shop 
say about various articles. This writing 
over a pen name and getting the opinion 
of the boys on the article is an excellent 
antidote for swelled head, as criticisms 
are not always favorable 

I get considerable pleasure from the 
mere writing and also in traveling from 
place to place in search of material I get 
a lot more There are the men with 
quaint speech and queer ways of describ- 
ing things. A young and very green ma 
chinery salesman recently told me quite 
seriously that a certain lathe he handled 
had “a hollow hole through the spindk 

While on a trip through New England 
recently I met a_ salesman We sat 
on the Same seat 11 a crowded car 


Trade was bad at the time, and he entet 


tained me for awhile with a tale of wo 
about the difficulty he had in landing 


orders for tailors’ trimmings, bindings 
etc., and finished up with the question; 
“Vat’s your line?” 


“I don’t care to say exactly what my 


" 


ine is, but I will give you an idea of 
what I do and how I do it 

“I visit various manufacturing con 
cerns, go through the shops and select the 
material I think I can use, making notes 
of what I want and asking questions 
bout it at the same time. Then I go to 
the proprietor or superintendent, tell him 
what I have selected and ask him to give 
it to me. As a general thing he does and 
sometimes I get more than I ask for, as 
he is reminded by my list of certain 
things I have omitted.” 

“Vat! you don’d mean to tell me, dat 
you don’d pay for id! You ged id for 
noding ?”’ 

“Certainly I don’t pay for it, they al 
ways seem glad to give me what I ask 
for 

“Vill you sell me a list of de people 
you call on? I carry a side line of mining 
ind oil stocks.” 

“No, I won't sell a list of them, and 
I want to finish telling you what I do 

“After they give me the material, | 
take it back to New York to my shop, 
sort it out and fix it up a little, then I 


’ | l peo] 
over tl I will hardly 
elieve I il p \ pe 
raw material in the I n 
t customers ol ncern t WW 1 i 
sell, and the ( fte1 | n 
X1 s to buy t ) O°" ( ] I 
1 own Works t lt 1 
packages 1 | 


I can hardtlhy gh 
spe ik in 1 iery @ Ing manner Is 
dere much mor 1! 

Money in it? W man, there's notl 
ing but mone i Why think of 1 
1 get the mater for hing and 


ing, but bv the time we reached W 
cester and I rose to leave, he made 
gigantic effort, pulled himself together 
and thrusting a card in my hand lh 
gasped 


“My gard—if you effer vant 


pardtnet 
vill wridt me und ve vill talk dings 
ofer.” 


New York E. A. Dix 


Time Required for Machine Work 


An English correspondent inquires ré 


garding the work shown on page 164 ot 
the current volunx nd wishes to know 
{ the time giver t misleading owing 
to the fact that some of the pieces have to 
be polished afterward in ther chine 
While this is not absolutely necessary, It 


is advisable in most cases, but can hardly 


be called misleading, as machine finishing 
can hardlv be considered as embracing 
polishing. This can be done on a much 
cheaper machine, and the difficulty of re 
:. 7 , 

chucking ts not great when enough pieces 
are being done to warrant it 

As a suggestion in holding such work 


as the piston, Fig. 3, the makers of the 


machine in question would chuck it, 
Catal taldie ass +] 
)] < outside up to tl 


bore taper é 
jaws; reverse tl piston holding in soft 
jaws on the finished end and finish turning 
the outside. 

The valve shown in Fig. 14 was another 
disputed point, and it is claimed that the 
time given is misleading because it does 
not include the brass bushing for the valve 
This seems unfair in every way 


he valve 


seat, etc. 
and hardly worth considering. 1 
body would be held in a valve chuck 
which could be turned so as to finish the 


whole piece at one setting 


FOR THESE 


ALSO 


at 

ri ‘ 1 in 

] ‘ } t¢ ; + ere 

| 1 ¢ ! eived 

y * 1] ; ; i¢ 

‘ be 

] tool 
: \ HT ¢ " 
Home-trained Technical School 

Instructors 

Mr. Dornbirer gets back at me at page 

43 on the subject of apprentices staying 

the old shop. All of what he vs 1s 

e, tl gh the citing of inst 5 proves 
hing nless it be ccept 1 that “ xcep 

prove the rul When he winds up 
vith his statement that some students re 

lain as t 1ers in colleges, he shows, 


t ignorance, but a lack of humor, for 


one who has seen the lamentably ludi 


crous f thes me student-in 
ructor t ne of the saddest sights 
had contact with few of these 

laps W n school. One of 
{ I \\ t v e on steam en 
nes and boilers. One of the other stu 
lents and m lf had run up against 
ome real boilet nd me had-been en 
gines in vacatior We had the instructor 


where he didn’t dare to answer a question 
l asked. By play- 
ing tennis with him between engine tests 


ve-minute tests) we got g 1 marks, 


I never knew one of these fellows to 
ive the hold on the boys that he should 
have, no matter how long he stayed on 
the 10b Ch students get a t icher’s 
pedigree They know whether he has a 


welled head or not, and they know when 


their teacher is afraid of them I have 
recommended a couple of students to try 


teaching this year, but it was only because 
| thought they needed the money and 
obs were scarce I shall just as distinctly 


recommend that they get out of it at the 
end of their time, and go out and learn 
something of the world of society and 
mechanics outside of their own school 
The way professors and instructors are 
selected for technical schools miulitates 
against the success of a student instructor 
hey are seldom broad-gage men. They 
are chosen by the number of letters which 


they can lawfully write after their names; 
these same letters are given them by other 








SOo2 

school] knows better than 
faith in 
a man breaks into a 


schools. Every 


to put any great their own de- 


erees Occasionally 


technical faculty who has run up against 


the world, but for the most part they are 
not a class of men who realize what it 
means to back up against the wall and 


Not having 
inst injustice them- 


fight for life, tooth and nail. 
to endure and fight ag: 


selves, through being brought up in an 


atmosphere tainted only by their own in- 


herent or inherited jealousies of one an 
other, they do not know nor care what 
justice means in their relations to stu 
dents Each one is a petty czat from 
whose judgment there is absolutely no ap 
peal As Cla the rule with all the 
petty dictatorial means that lie in their 
| Vi‘ 
In spite of all this, I do believe that a 
l ld draft into its faculty mor 
or | of its own graduates; making su 
that the ve not had too easy a time 
since graduation [here is spirit to be 
found in graduates of five, ten or fifteen 
ears’ standing that cannot be expected 
of either an outsider or a yearling. He 
omes back, not with a desire to show 
how much better they do these things 


elsewhere, nor a wish to tear down every 


thing that has gone before, but with a 
feeling that he must back up the worth 
of his own diploma by supporting the 
policy of his own school, and that he 


his best to advance 


do 
by every 
Springfield, Mas 


must that policy 


means in his power 


ENTROPY 
Automobile Grinding Work 


1 680 IT notice 


P. <.. 


rrmation on grind- 


page letter by s 


(it tor int 


orge, asking 
ing. Our plant makes automobile motors 


only, and a number of grinding 


yrned 
turned 


Ww ¢ have 


operations Our crankshafts are 


1/32 inch over finish size and ground 


to size by a Norton 


30 inches in 


ire 
wheel, 1 inch face 


crankshaft finish 


thro 


size on WS 2 are drop-forged 
teel and the wheel has given entire satis 
faction The only trouble we had was 
from chattered crankshafts, and I first 
thought that the operator had allowed his 
centers to become loose, but found his 
wheel glazed instead \fter using the 
diamond the cranks were all right again 
lor our small work, such as piston 
pins, valve stems, ete, we use an M. 46 
wheel O pistons are turned in one 
operat i Gridley piston machine 
0.020 inch oversize with piston-ring slots 
and oil grooves complete, ready for 
grinding. We use a carborundum wheel 
On pistons and also for the bore of th 
cylinders and for cast-iron work generally 


Lhe trouble with most operators, the) 
glazed, 


s proper work 


allow the wheel to becom which 


prevents the wheel doing it 


We find that by using the diamond at the 


first symptoms of glazing the wheels 
will do good work 
Flint, Mich GRINDER 
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Accurate Planing to Avoid 
Unnecessary Scraping 


Under the above caption, on page 683, 
L. F. C. George speaks of a planer tool 
taking a heavier cut after raising the clap- 
per up and allowing it to fall back into 
place. About 10 years ago I encountered 
the 
method for testing the hardness cr work- 


Satie 


proposition while developing a 


ability of cast iron, and since that experi- 


ence pointed out the remedy for as well 
iS e cause of the trouble it may be 
worth mentioning. 


arrangement for making the tests 


was to | 


ice behind a specially constructed 
device for taking the backward 


ipp¢ r a 





| 
( 




















OOo! CK FOR ACCURATE PLANING 

rust of e tool and recording the pres 
sure of a cut on a strip of paper that 
moved in unison with the planer table. A 
pressure diagram was thus secured for 
each cut of the tool as it was fed across 
the surface of the test piece Che whole 
ipparatus was made with the utmost care 
nd precision, carefully calibrated, and 
vas delicate enough to register the frac- 
ion of a pound pressure at the point of 

l \ standard depth of cut of o.ors 


as giving pressure within 


the range of the instrument With cast 


rious qualities, the pressures 


of cut from 
it the tool point, so that if the 


varied directly as the depth of 


15 


with this depth varied 


150 to 
230 pounds 
pressure 
cut, there would be a pressure of 10 to 
ach inch of cut. 


pounds for ¢ 


0.001 


It was found that with each succeeding 
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cut as the tool was fed across the surface, 
there was a slight increase in pressure, 
and since it required an increase of but 


0.001 inch in depth to make a difference of 
10 to 15 pounds on the diagram, it will b 
seen that this afforded a very delicate test 


for 2 cut of uniform depth. At first it was 





thought that the difference in pressure 
was due to the dulling of the tool, but 


after repeated experiment it was demon 
strated that it was impossible to run a cut 
of uniform depth across a surface with 


; 
T¢ 


01 slide as ordinarily constructed. 


The reason for it 
always a little lost motion between t 


this: There 


18 
1 
} 
ne 


down-feed screw and the nut in the slid 
will not d 
so that 


clapper box. It 
slide 
of its own weight, because thet 


carrying the 
to have the loose enough 


will settle 


the weight of slide and tool would be th 
nly pressure tending to hold the tool 

its work, and no one would expect ac 
curate work with the tool riding on th 


of 11 
It is, therefore, nec¢ ssary to tight n 


surface by its own weight and that 

slide. 

up the slide so as to require some pressur 
Ba 

When ws 


of the screw to force it down 
do this and set the tool down, the screw 


will be in compression and that part of the 


swing frame between the top and _ slid 
will be in tension, both tending to for 
the slide lower down (see Fig. 1) 


the experiments referred to the slide was 
set up so tightly that a considerable effort 
with both hands was required to turn the 
difficult, 
that the 


compressive force in the screw is resisted 


but this did not lessen the 
will 


sc 


rew, 


\ little consideration show 


by the friction of the slide, and that wl 
the tool is set down at the beginning 
cut these forces are in equilibrium, 

matter how tightly the slide is set up. It 
requires then but a slight jar or vibration 
of some kind to disturb this equilibrium 
and canst slide to settle a little, and 
this is readily afforded by the jar of the 
starting T 


the 





mechanism of the machine, the 
the tool into the cut, the 
teol itself, the fall of the clapper, etc. 

Che 
nut on the d 
Fig. 1. 


vibration of thi 


lock 


»wwn-feed screw, as shown 


remedy is to place a lever 
The slide is worked loose enough 
settle 
and after the tool is set down th 


that it will down by its own 


ight, 


proper distance the slide is locked in plac 


we 


There can be no movi 
slide 
A. KNIGHT 


by the Jock nut 
or down of the 


W. 


either up 


ment 


Wear of Gear Teeth 


Referring to the article by |] F. Dut 


can, on page 273 regarding “A peculiar 
case of wear in gear teeth,” I would say; 
I have had considerable experience in 


Mr. Dun 


steel ; the 


running and wearing of gears. 
gears are wrought 
not the lubricati 
gears of the same metal, into 


can says his 
trouble 
running two 


is in n, but in 


one another, at that rate of speed which 








nto the 


same bag, the shape of 
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1s proved a failure, in a good many cases 
seen numbers of cases of the same 
wear. 


ind of a 


| would suggest this remedy 


st-iron cut gear into a wrought-steel 


still 


oO a wrought-steel gear 


ar, or better a raw-hide cut gear 


ill cease [he main points are, have 


em running dead true, have the teetl 
eshed well and try to avoid running two 
ocors of the 7 


peed 


Oshkosh, Wis ALBERT ROEDER 


same kind at high rate of 





Chalking Tracing 


hat explained by F. W 


imris on page 388, and one which | 
1 used in several drawing offic S 
lows 
lake pier f white rag about 9 
nches square and place a small neap I 


wwdered chalk in the center, then gathe 
p the 
ie them tightly 


corners and 
over the heap of chalk 
that it forms a bag for the 


t after the shape shown in the 


hen if the face A is well puncture D 
eans of a pen point or any other suit 
le article which happens to be handy 


giving the bag a shake or two over the 


1 17 | 1 
chalked a suitable 


amount ot 
halk will escape through these punctures 
I 


then be rubb 


nto the cloth, and it may 
tracing cloth by means of 
which makes it 


ry suitable for this purpose 








4 
—— — 
HI HALK BA 

The re I ( KING | £ 
t] 1S €1 he the InK Tt \ 

I the pel 1 1 ere to ft ] 

~ { ré Tt W t 
ed by notl met 1 wil 

S Iple ne ( my tal ( 

lking the cloth, for as M \ l 
s, “chalk lhe felt ks ] 
ns to nere T ( es cl thes I I 
gall be mixed with t in vil 
nd that the ink flows quits Ss tre 
heres to the cloth and is quit : 


tory as when chalk is used 


Chelmsford, England BLUEPRIN 
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The Anti-splashing Nozzle the next time he has that pin out. It may 
, ve hardened, but I doubt it 


With regard t 





ing wheel nozzle w t ( nd had pliers. ar ( olding two legs t 
it show) Set n it w l e beet geth VW ‘ nger l resting the 
more instructive < that water 1 ' , ( enient 
pumped through piping into the casting lsu it t f the cotter 
s shown, and that this is red out mart blow t] er, W t 
larger in diameter, making, in a sens en another stons his will d 
reservoir Then the « is reduce s, and his pin p will me« s well 
Increase pressul | opened to gi 
eo es Ps | hye 
KI \\ 1 CAD ] 
a 
j \ \ ) nd l 
} T T ] ait p 
| 
] 1% 1 2 ey 
J | ——— 
; IG. | 
| 
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AMERICAN MACHINIST Cooperative Technical Education § struction expenses will be divided am 
these making use of the system, and 

ated Wniade for aeeng at Bridge- the first year the charge will be appr: 
; ort onn. mately $20 or $30 per apprentice, ace 

Hill Publishing ‘Company nar os te. teee- or feeders 


Jor H EAN, Se . 
INA i P BEL McKEAN, : ; ; are used 





N York AS thi sult of 1 address by M. W 
lexan Manufactur 
Corres ! hani s it Association t sri lgep t last May 
lps cilia tie: titles ideas, a Solid or Observation Stops 
@ubecribers can have address changed at will, formed which has recently brought in th accion 
Give old and new addresses following report 
A iption $4 per 3 ans ai \ pl ; 4 : There is a difference of opinion in 
t | t i Uni S { s Ss sa wes “= “te x = d to tl a\ tages ot lid or obs 
foreign countries ex t Europ ; Briti 8 meet the needs f ti , nufacturers 3 \ ion stops machine tools, 11% 1t < 
sessions in East Hemisph made known at general meetina held be so called. We naturally think of 
Hill Publishing ¢ Ltd.,6 Bouverie St., London, |, rly in the vear This urse of training solid stop as insuring the same results 
E. will serv . scripti 3 for Ew ind on : i — paicttntiang "N « 1 t] +t) tar . 
| - 4 ases and that Ositive stop m« 
Bri poss i Eastern Hemisphere, 5 practically identical with that which “" ‘#°°* wae di Pres ; oe 
Pri Shilling I I er has been developed with such great suc that duplicate work 1s sure to be obtain¢ 
gland vith su erea . 
countries i Eastern Hemisphere, 35 Shillings ; ce by \ \\ Ale xan ler for the General and vet when we stop to consider t] 
Flectric Compan t Lvnn. But one dif- C@st 1ron 1s quite elastic, that no two m 
Entered at New York Post Office as mail matter ferenc; lice, dhe wiles sé cecleel tac OE ee the stop with the san 
+ ne apne Soe [he more than $200,000 invested in equip- Pressure and that the same man will n 
Cabie Address, ‘* MACHINIST,” N. } ment and buildings at Lynn will be saved se the same amount of force at all time 
Business Telegraph Cod wivigied eerie: Giratina Asi , ae —* ae 
- _ to Bridgeport until such time as the “® the argument of the other si 
~ ee er ene , : os There is hardly a tool that has stop 
manufac ers he board of education 


Tener Seneeees are in a position to establish a separate Which cannot be sprung or where som 
During 1907 we printed and circulated . thing will not give a trifle when brougl 


1,151,500 copies of the AMERICAN MACHINIS1 institution to meet the situation . ; > : ; 
Mie ee . , up solidly against it with all the mus¢ 
Our circuiation for November, 1908, was More in detail, apprentices will pursue |, . bor; 
‘ ¢ Nneroe . rT rT .e : r t 
(weekly, monthly and European) 90,000 their shop work as at present in the fac that an energetic operator can bring | 
December 3.....sc0+06: 33.000 tories whet thev a under contract bear 
December 10.......... 18,750 r J sii eninie aids: totes @ A familiar example of this is the us 
rie ciass-room WOTK “hich OTTNS 1¢e ‘or 
This paper reaches 33,000 parate reade keystone ef sues sful performance at of the mi rom ter where di ae ent m 
each month and 18,750 each week . co not obtain the same readings. owing 
: Py I ynn, where it is given in a central build ip 
one sent free regularly, no returns from.” bones sl, ta a aR le to the variation in the pressure applied 
news companies, no back numbers Figures S : sa ; — se Tl tchet st 1 1 n 
| | , » ratchet stop was devis to overcom 
are live, net circulation the plant. will be given here in the Y. M. le ratche Op was devis¢ ( er¢ l 


7 . . ° this < insure the same reading in 
( \. building, to which the students will his and insure the — = - 








S for 2 1 : ; a cases—although even here there is a dif 
ceed for a tw ur period for either 


Contents PAGE ee Lee et ae ee 
as Cn “4 os the mene ference of opinion as to results. 
The advocates of the observation stop 


Metallic Shop and Storeroom Furniture 837. facturer may elect These two-hour 
rreat ment of Carbon Ste S44 periods t Lynn. may be assigned to Which is really the bringing of the proper 
Multiple Drilling Heads in Automobile Work S46 mmence or terminate with the regular §taduation to a given mark or index 
foolroom Methods in a Typewriter Factory. 847. hours of werk at tl factory This claim that this does away with all spring 
Worcester’s Canvass in the Interest of a Trade ffords a minimum of lost time in going ing of parts or straining of metal in ar 
Schoo s39 to or from classes. as students will do Wa) The workman simply turns hi 
Patent Experiences—One That Wasn't Al this on their own time in one direction. handle until the proper marks come t 
plied For S34 he classes will be in charge of com- S&¢ther and he has gaged his sizes just as 
Variable Speed Clutch for Machine Too S56 petent instructors especially qualified, and well as with the solid stop, or better 1f w 
A\Very Old Bench Lathe With An Inverted engaged solely for this work. Owing to agree with its advocates 
V-bed S58 the lateness of the season, it has become With large graduated disks so that th 
Drawing of Sheet Meta S58 necessary to limit the course for the first divisions are not too close together, and 
Practical Letters from Our Readers year to 30 weeks instead of 42, as adopted with indications so arranged that the op 
Graduations for Tailstock Pistor at Lynn. In view of the somewhat shorter erator does not have to remember one ort 
Ring Wooden Bearings for Tum! season. it obvious that the five-day plan more divisions for different sizes, ther 
ling Mills Cheap Hollow Mill \ is desirable, if not essential. to a fair test is no trouble in bringing the tool to th 
Simple Water = Turbine Isometric of the system during the first vear. The Tight place. True it is easy to move tt 
Projection of Compound Curves Re shop work should be assigned to the too far and spoil the piece, but this 1 
pairing a Broken Air Chamber \ harge of some capable employee already hardly to be considered by the carefu 
Clamp 859-860 on the factery pay roll, who shall super workman, who is just as much interested 
Discussion of the Previous Questior vise the work of the apprentices under his in turning out good work as though h: 
Does It Pay to Write?...Time Required care, and familiarize himself with the gen- owned the shop 
for Machine Work Home-trained eral lines which the instruction will fol \ll this, of course, applies only to hand 
Technical School Instructors \uto- low operated machines such as boring mills, 
ase oe Peet ae The cost to the manufacturer will be turret lathes, etc., and not to automatic 
Chethdes Sencinm Cleth age a natural charge for the development of machinery, as here the positive stop is 
splashing Nozzle Automobile Pins apprentices. At Lynn, this has turned out not only necessary, but is not open to the 
one Nozzles Use of Balls in a Drill to be—in dollars and cents—one of the ebjections cited, as the pressure is prac- 
‘een ee pa eben Seta 563 ng profitable de partments of the works, tically uniform in each case. As in most 
tees at Brideeport an the increased value of the apprentice cases it is more than probable that each 
Solid or Observation Stops seg trom day to day as an employee in the plan has its proper field, but it behooves 
seenent Oumneation of A.S.M.E.. 865 Manufacturing departments much more everyone to determine which field his 
New Tools and Machine Shop Appliances 869 than offsets the expense. Here the in- machine is in. 
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Business Harmony* 


By M Ss! } 
] Re 
m t — 
oo ie } a a 
lite pol g] 
romise to attend to the matter 
ere was twinkle in the inspector's 
s he remarked lf there were 
ople like you, who neglect these ces 
here would be no job for m« Put that 
wn in your note books and see if tl 
esn’'t help you many a time when yo 
hink things surely do go everlasting 


vrong 


You remember the of the boy 


story 


who went to the drug store and asked for 


While the 


“Say, boss, 


ve cents’ worth of salts man 
said 
full It’s 


Let me tell you a few 
iob 


m’t give weight me that has 


take it.” 


hy there is any 


reasons 


for the bosses, and 


why they sometimes feel like joining the 


has to take it.” 


t} 


yy in his remark about the salts, “Say, 


oss, don’t give full weight. It’s me that 


’ 


The bosses’ iob is te See 
produced cost less than 


for 


goods 


at the 


e price the market will pay them 


STARTING A BUSINESS 


he tirst thing the boss does, if he 1s 


wise man, is to find something of which 
considerable quantity sold, and 
ut the manufacture of which he 1s 
Then he 
to Cc: 


This means 


oroughly well posted must 


ive, or get, sufficient funds ry on 


proposed business rigl t 


start that much of his capital lies 
his brains, and it is largely on belief 


other 


the 


his brains, or in words, his 


bilitv, that he can or cannot get the 
‘essary funds Assuming that he has 
tten his funds, then he finds suitabl 


il estate and rents or erectsS a shop and 
gins to look for 
en Almost directly in 


about him competent 


such deers e as 


' 


shows himself a master in this diff 

It task of selecting men, will his future 
‘ess be attained, for the commanding 
era must hav mpetent < ffi 5 

, out his rade r 

Now com ll the | sand d 

ic! oT whit s tactor 1 - 

ess failure In our trade t 

ms large the designing of the machin 
proper shop equipment, clever jig 

*Address at the opening of a new addition 


the plant of the Lodge & Shipley Machine 
| Company, Cincinnati, Ohio, November 
1908. 
Vice-president 
Shipley Machine 


and the Lodge 


Tool 


secretary, 
Company 


d templets and all that physical equip 
you know so w 
Now he 1 
R 
g ric 
so : 
STSOO SOOO pe vel 
<p s usualls : . 
1 mus I if ppo 
nity t t presents t t the Sank 
ist know when to quit. He must 
t be like the little girl named Marjorie, 
whose mother had become greatly inter 
ested in domestic economy Several 


ourses 


had 
nothi 
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school 
that 
servants 


at a fashionable cooking 
eyes to the fact 


The 


opened their 


should be wasted 


ng 


were daily, almost hourly, admonished not 
to throw away any material which could 
be re-cooked or hashed or served up in 
some sort of edible manner. Of cours« 
the child heard the continual admonitions 
igainst waste so freely given 

Now Marjorie possessed a little kitten, 
which fer some reas r other refused 
to continue the struggle for existence, 
turned up its paws to the daisies and died 
Marjorie appeared before her mother 
carrying the sad and drooping remains 
“Mamma,” said she ust see what I'v 


foun 
or od 
The 


1 thrown iway now 
kitten.” 
n this 


supposed manufacturet 


find good selling agents or machinery 
merchants in the large cities all over the 
world. These are a very important fac 


tor 


work« 


nd to make good they must be 


r nad 


rs and loyal Sucl gencies ar¢ 
built up from small beginnings and d 
velop year by y nd n never be 
found just right or. ready These agent 
innot make a reasonable profit unless 
they get for themsel\ ne-eighth of the 
price the retail buver pays Chev hay 
their st s, their lesmen, their stocl 
, 1 mar expenses 
\ TISID N , | ‘ 
We 7 e vari apers c 
S<000 r Tor | nec s1 h 
tal s r Jast as st b t 
$6000 lded to whicl t of the 
spent uy it t I 
gi ing depart vhicl babl 
nts to $2000 1 I Our circulars ar 
another very considerable itefn. Our ex 
hibits at railway nventior nd great 


ve 
wn 


wallow 

e 

é 

“ : 

f 

RR ere 

take 

ent ¢ ne I ther 

cttorts useles ! nproductiy lake 


ouched in 





Wor ch wet well chosen might 
ffend as to cost some big order or 

\< n agen rrangement 
\ly appeal to you 1s to give the bosses 
redit for hard work and _ intelligence. 
Lend them such assistance as you rea 


this business, 


sonably can in carrying on 
which support ind makes a_ livelihood 
for df 
TAR) LEA SuccESS 
Unquestionably u do in your daily 
work, but ink, do more and 
with littl ri ble First, let us 
work in harmor Don't have the idea 
that our int ts at fferent. They are 
t \ wi eed, so do you It was 
y 10 ‘ g tl i moved into 
his ti 1 I ] DD WW )2 men € 
ployed . bel tha n less than a 
ir W hall ve emploved considerably 
eT 500 mne¢ nd yvitni tw ears 
pr ly 700 met Isn’t that su ss for 
Pleas member that 1 shop 
rea ng ipidly the neces of advance 
nt are much greater than 1 shop that 
is not growing If ( ymething 
wrong, set it ght nstance, when 
the tin ep ¢ to I your 
time ready for him so he can 
Dp n and attend \b and yo in 
attend to I We n't ask .' to do 
nreasonable things | t policeman in 
tare ' ve done 
Tact hef . as were begun 
arl 1 New York, for the under 
, anil tracted 
101 brew, who, 
\ shoulder, 
\ meé 
| g lan 
\ ies reply, “I 
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Well, wel said he to t listracted I we do not get we will all, you and = good times jut I must stop with just 


1 I shall 1 n this 1 until the t of a job and that right soon. a few words more, or I shall be like Sir 
n Don't bi fraid that vou will give us George Warrender, who was once obliged 


re than we pay you for. Do you re to put off a dinner party in consequen 


i ‘ A 
| Il 1 ble t t u have it.” 1 ber tl panic of 1893 lr] slack of the death of a relative, and sat dow: 
When t e 9 807 X08 vi lull i] of venison b imself. | 
p ( l } 11) id to his buti while ¢ £ 
pock 1 t 08 f S lo this will k« pit sh te 
ke S is friend, the ! losses sus morrow 
poli S l S Yes, Sir G x repli t 1 
() é 1 c \ ] > D the I 11 le ( tT now 
] d \ d vitl N ( 1 
| posed |] A oF ha | ] LOYALTY 
big t \ vi ( is quality 1 ( ypreciate 
I d W De \ r ) ] It no qt 
( tf the police t | making mi ( kly ope ip avenues 
I id ey did k d\ nd 1 ne add, that t 
M Id they kee worst « ( 1 n despised tl 
t i emploved bad t S, nd the brainiest p mn if he be disloyal 
{ ply peciall g tim: wages ) 1k you do all the wi 
\ Ik ! i It i Ip D thin] bosses hav nm 
I I t t l ye S earn suff gated s! Don’t think e bos 
( ( tp f he los d du I 1 b | nN l | 
ge ft d ti d Y ing b cir owl S d he irnings 
, I » v lt s ve Ss \ 1 x l Fir l 
( i | dor this d glor 
something 1 | leredl i Sahat tt colin | rd. worki 
‘ S ) \ { ‘ t ( God 
VW ae ] t ¢ S ] ¢ Q oO 
| " 17 ‘ 





Annual Meeting of the Mechanical Engineers 


A Digest of the Papers and Discussions Presented at the Annual Meet- 
ing of the American Society of Mechanical Engineers, Dec. | to 4, 1908 


EDITORIAL CORRESPONDENCE 





) ] ~ 1 
( | ( ( ~ é \ | x 1 
( | ( (; ] ' ] ) ing f ef 
| S \\ T SS \\ 179 kn 
‘ ( rel \ 
. c. , 
, ' - 
it 18 1mMp to ¢ 
John B lw the responsibility of the off mention all of tl peakers who took part 
\ L l 2 I l Ss h 
P Pp ‘ val the broad princip 
pl sug li 1in M Cor 
( M | i l mn was tal ym 
‘ S ( n 1 yroposed by M Swa 
i ¢ b gy S Re ry l tl \ rece 
recognizing of the mend to the council the appointing of 
{ y S 1 committ to investigat 
t qu ] ( T d D t ] ( whe 
S b 1 l \ e di ctly oop 
ll 1 \ | n engineering matte 
0 ne C Dp ies which sho 
’ > \ 1 ‘ ls 1m 1 This resoluti 
‘ audi — oth — 
taki: - al — ee ‘ ’ . sions. notabl : in the medical Ihe second paper of the morning w 
Secreta Ri ! report f th 1 101 If engineering to take full The Present Status of Military Aér 
tellers for tl hun SS101 zz ield which it should nautics by Maj. George O. Squier, 
dre nd ninet ! ! vel ipy, and whicl ] public is willing the Signal Corps of the United State 
ld upyY. creater effort must \rmy his paper is undoubte dly the mo 
result of mbership ballot \ be made to enlighten the public to the thorough review of the subject of militar 
result f 1 Hot for fi t f t} hj ! hi ments f engineering ero} tics that has ever been presente 
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fore an American engineering society ng of two papers by C. kK. Wey! ith, o1 p ! neg t ne ul 
discussed in great detail the successful [uel Ecor y Tests Large | \ ( I whicl 
itary dirigible balloons of Europe and ing Electric Plant ar n t the 
, hans 
America, and sets forth genera! con | ses in Firing | there 
erations which govern the d f ( eing cal 
} ] ; | 9 ; ; ; 
h balloons [he aeroplanes ¢ ous ting eng s, | \ngel the 
s were then taken up, including the Cal., t \ vn | liqui 
; r ; ; 3] ) 
ight, Herring, Farmai nd et e te ( ( 
se di scriptions were followed by @ ned t \ p t 
1 considerations governing t lesig \ 1 t f fact 
éroplanes. Consideration w then tur s, whi ( t 
en to the relations between ships 1 ir jatt . I t Dp é i 
1 in wate nd as an appendix the 
ited States Sig Corps spec! 1 , riticis . : 
‘ ; : ; ; ; 
heavier than air flying machines and t the p test ' , , 
dirigibl l . 1 an extensi\ e result | y 
ioorapdhy ' wv} +! 1 é ( i Tl 
i =~ 4 tty { \\ : 
] per 1 with ent i t | t : medium 
is pap : with oilers 
ight p { y the succes i yointes ia t by one 
‘ ' sei 
rica 11 i( [I ace 1 tics as eX t ( | i tubing 
lifes n t work f the Wris teriall { f t jure 
1¢ 1) n was contribut wie ; 
S nit 11) vhich ] Cc t | ‘ ¢ pi 
ti ‘ P that t 1 ‘ 
, , 7 £ she 
i \ } l Liikt Wi \\ | | : 
l be of l to aéronauts, and of t : ; ; i lu 
t . =e wfiel | ) Pop f tal 
» ri 4 ‘V »~, ‘ ‘¥ i4 i ‘ i 
1éronauts I Lieut : 
¥ ? 





] Prof , 
Il . ° 
has particip t ] | t ‘ c 1 
‘ ; ¢ +} ™ t ting 
C1 ett ( ) ‘ \ 
\\ . \ C,; N lec z= \ ‘ , 
1K J 
’ , ! \ , | | 
. : Das F re I gian (a i ‘ ; r 
() 1 x j ( Page 
on the well vn a t ads ° 
\ Dp \ IN l cit . . 
r itv a 2 an — +] 
) ne | nt ' 
the uti t é t 1) , 
‘ c ety t ¢ 
is +f af f +} oly 
| AT ; | , 
¢ nap method invol PHU! \ S 
c of the thr ttling « | rit ‘ ; rl onal , , ’ f 1 . ” : 
t of using this inst ent g that ; ; 
vit} rrot wv} ] ’ ] wt r e°19 x1 ' , » ‘ I 4 t 
es away ith ¢ 5 ( tests oft Vitiling \ ne VI Line 
’ ( ; ‘ +; +} 
included in tine stand | st ( ttere \ | ) ] ) f l 
1 ; ] | ? 
- The paper was ussed Prot ment £ ¢] I S 1 13] Crttet . Burt 
l | | c 
1 
} = = ‘ , , _ g 
2 IS ine St I witl Inserted Bl 112 Powert 
, . fF 4 oth 
‘ . calorim« Cans Milling M \ t tn 
1 , ‘ ; | t vari 
C ne ¢ 34 l C ; k ( W1 1] ] ( 
a . rronet } 
1 + ‘ t the subi + \\ 41 4 Cl T | pe LV De 
1 . f y 
‘ C | ) ; it Vv _ ( . ! 
1! . 
rr. H. N. Davis the Total Heat Ss < Ralpl roDres 
- , \\ | ‘ , lad af 
Saturated St ' | P ut S ecins , +} ] “4 . ' . ‘ ed \ I a the 
1 ‘ \“ bring 
ing 1 tripute ft eenius t Reg ftey Beeen he " ’ . ; ' ‘ : 
¢ 1 } 1 ‘ D> I t I ting t 
s shown 1 1s classi experin S per he) (a IN - 
, motior 
properties t st n whicl T still Way \lot ] Ip \ 1 1 oUEE 
’ +7 . ’ 
tans 1 It 19 ver 00 vears i¢ Litchfic d T] ret ; y paper 
| 7 7 ‘ 7 
tables I now KNOW! to ¢ ll ment d hav p ed 1! 
S nd it ic the 1) +t of +} at - a 
’ " P ne 
+ ] 1 | 1 . 1 ( 
trated steam by working backward — cussi Followi reading by Mr 
tl bse tions V ici now Lewis f the pat t el pment ot 
1 1 1 1 1 j 1 11 ‘ +} 
eco! ( ission was ighl the g pe mulling ( with 
= \ 
liment ‘ ‘ naner whicl vas serted blades. th f Inhricant 
‘ , + 1 
eTl ed ‘ T I hig est roe I I 1 tters \\V » I if ) nd 1! t} ted 
’ , 1 ; } 
nh nd «nb + te acceptans ( nection Fred \\ | 1 that ) | | y 
' ' 1..1 } | | ] ; ' 
‘ PY R lu ‘ ; ‘ ] \ in 
° — encilinn d } , ] ter wit er of} j ‘ asin 4 | ‘ nes 








SOS 
really have two power units, one fixed 
the frame of the locomotive and the other 
in the form of a swinging truck ving 1 
wn linders and driving wheel ! 
ining | = Sond . 
\ TY 
ne the 
n | e Worl 
tt ibit t try nm ( 1 
ri | 1 ntinued ‘ scu 
metl icing men t 
by the u he task d bi 
1] e } hy nation ; ] 
piece work nd has the advantag f so 
. + make 
interweaving the net results as to make 


every worker in a measure dependent on 
the good work of all the rest 
man an incentive to not only do 


[his gives 
every 
his own work well, but to see that his fel 
low workman does his as well. By this 
system not only the workman, but the 
foreman gets a bonus on the amount and 
quality of work turned out, so that the 
foreman helps the man who might other 
wise be a drag on the rest This is also 


offere d as 


training men for different kinds of work 


solution for the difficulty in 


Mr. Gantt’s paper evoked much com 
ment, all of which was favorable to thx 
work accomplished, particular stress being 


laid on 


humanitarian point ef view 
and the methods of 


working them out 
System idolatry was univer- 


Sanders called at 


in practi 
sally condemned. Mr 
tention to the fact that this was not in 
tended, and did not supersede apprentic: 


ship, but that it helped to train boys 


quickly to be accurate and rapid. He also 


showed the advantage of analyzing each 
operation in estimating, citing an insta 


where they had taken a contract at such 


a low figure that the customer thought 
there must be a serious error, vet they 
made 40 per cent. on the contract his 
was due t irefully analyzing each sepa 
ate step in making up the cost. The cut 


ting on f unnecessary movements is 
part of t lifference between high speed 
and hast 

Mr. Emerson suggested a similar trai 
ing for managers in the habits of logical 


thought and cooperation, citing instances 
where it was seriously lacking 

Mr. Higgins w highly 
the methods and accomplishments of Mr 


Gantt and 


pleased with 





expressed the belief that the 





training of these men was in reality train 
Ing the l nagers of the future 

Mr. Dodge testified that the Link Belt 
found the 


Company had system a great 


help during the depression, as instead of 
losing money is expected they had 
actually shown a profit in spite of the 
comparatively small output This he was 
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confident was due to the organization and 


to the cooperation of their men 
If all the photographers of machinery 
} t] pape! 1 Industrial 
o p S As ) | ( 
t, we should have better illustrat 
cost ill - 
( c¢ 
I W I 1s 
e part photograph 
' nufact f salt the evap 
t of s water i interestil 
process and the methods were described 1 
ipel mn Salt Manufacture, 


with illustration 
Solvay company, 

Svra While the process 1S 
Si ple there are many details to be looked 
fter in gathering the salt and in using 
material which will not be affected by it 
He Gas-powER SECTION 


\ simultaneous session of the Gas 


power Section was conducted Thursday 
ifternoon which was opened by a discus 
High versus Heat Values 


f Gases Used in Engines, by Prof. L. S. 


Of formal papers there were two, 


sion ot Low 


\larks. 


me on Reminiscences of a Gas-engine 


Designer, by L. H. Nash, and one on 
Possibilities of the Gasolene Turbine, by 
Prof. F. C. Wagner 

Pursuant to a notice which had been 
duly circulated, a meeting was held in the 
Thursday afternoon to 


ociety’s offices 


consider the formation of a machine-shop 


section of the society, and a committee 


was appointed to lay the matter before the 
uncil 
\ regular feature of the New 


ing, although one which never ap 


pears on the program, was the ninth an 


nual dinner of Professor Sweet and his 


Boys at the Engineer’s Club the evening 
if Thursday This dinner was inaugur 
ited at a presentation of a watch to Pro 
f Sweet in 1901, as recorded in our 


columns at the time, and no feature of the 
mvention is looked forward to with so 


nuch eagerness by 


those who are pri 
1 to be present 


FRIDAY MorRNING SESSION 


- 1 
oft the meet 


[he concluding session 
ed by the reading of a paper on 
Acid 
ie Conditions of its Economic Stor 
R. 1 


Stewart. The paper is a record of some 


iS opel 


Physical Properties of Carbonic 
for Transportation, by Prof. 


ry complete investigations into the prop 


ities of carbonic acid, espe cially as re 
ed to the economics of its storage and 


isportation, and gives data from which 
obtain the minimum weight of the cyl 
nders in which the material is transported 

subject is of importance, because tl 
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freight harges ar due to the weight 
the containing cylinders. The paper ¢ 
tains also an addendum in which is gi 
! itline of the specifications for tl 
lind Great Britain and Gern 
[he discussion referred chiefl 
endnuyt he paper ) Dp \\ 
t é ighest ter s 
eMail ‘hiected 
( \ ( 1D 
1 wtt l 
( vlit \ 
| 1 it tot | iT ib ul OO 
ling While there have be 
; velgol sed in G Br 
\ 1 kill ( industry here and 
strmers 1 eo back to the old pr 
f manufacturing the gas from n 
t and sulphuric acid. Explosi 


ccur in Germany in spite of the res 


tions laid down and these explosions w 
attributed to the overloading of the cyl 
ders in Germany—a practice which does 


net obtain in this country The small 


number of explosions in this country, due, 


it was claimed, to the simple abuse of tl 
cylinders, was held to show that no add 
tional restrictions are here needed. 
The second paper of the session was 
the Slipping Point of Rolled Boiler Tube 
Professors O. B 


Joints, by Hood and G 


L. Christensen Previous experiments 
upon this subject have been limited to the 
of t! 


finding of the ultimate strength 


joints, whereas these experiments deter 
mine also the point at which slipping 
gins, this point representing a stress whi 
is far below the elastic limit of the 
terial of the tube. The experiments show 
that the practice of flaring the ends of 
tubes is of negligible value so far as 
tial slip is concerned Experiments W 


made upon joints in which a_ shallow 


square thread was tapped into the tube 
hole and these showed a very marked 


crease in the strength of the joint 


In the discussion Colonel Maver pointed 


ut that the lowest figures of the table 
showed an ample margin of security le 


of leakage 1s 


the presence of oil which has a seriously 


stated that the usual cause 


lcterious effect even in minute quantities 
Che third paper of the session wa 

Tests of Friction Clutches for P% 

Prof. R. G. Dukes, and it 


gave the results of a series of comparat 


lransmission, by 


tests of a number of commercial clutc! 


lhe final paper of the session and of 


eeting was on An Averaging Instrut 


for Polar Prof. W. S 


Che paper describes an averag 


Diagrams, by 


instrument for the diagrams made by 
umerous recording instruments which 
now common, in which the chart mad 


circular form, 


e instrument 1s in 


being about its center \i 


passing the usual vote of thanks to th 
who had been responsible for the succ: 
f the meeting, the session adjourned 








in 
eri 
Rea 
mo 


December 10, 1908. 


AMERICAN MACHINIST 


8690 


New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 
The Manly Drive 


The transmission of power between the 


prime mover and the machine’ which 
turns it into useful work, in such a way 
that the speed of the driven machine can 
be varied at will has long been a problem 
for many inventors and many devices have 
been made for this purpose. These may 
be divided into two general classes, one 
speed changes in _ positive 


which gives 


steps, as the stepped pulley, so long and 


LATEST 


The 


itself is not new, having been tried 


have a fixed stroke at all times 
idea 
by Cooper & 
some sixteen years ago in connection with 


worked out by Mr 


Hampton, of Minneapolis, 
electric cars, but as 
Manly it has 
has been given a long series of tests, both 
in the laboratory and on a motor truck 
which will show up the weak spots of al- 
most any device. 

The stroke of the pump plungers are 
adjusted by means of two eccentric bush- 


several novel features and 


ings, one within the other, so arranged 











erroneously 


calle d a com 


pulley, or the 





gear boxes which are so common in auto 

mobiles and are being used*so exten 
modern machine tools, while the other 
pe gives an infinite variety of speeds 

the friction cone or disks 

The latest claimant for distinction 


shown in th 


} 
One 


ustratior 


1 


is line ts 
ide for and applied to 
ick and differs from either of the types 
ntioned in that it is not a friction de 


- 
ote 


e in any sense, but at the same time 


n vary the speed ratio fro1 


ximum or reverse, holding it at am 


n point 
he device consists of a five-cylinde 
p and one or more, two in this case, 


lraulic motors which at pt 


licates of the 


ft tl pumps except that t 


MANLY DRIVE 


HE MOTOR AND PUMP OF TH? 


that any stroke from zero to maximum 


may be obtained at will. The 
accomplished by 


movement 


of these bushings is 


power, the operator merely opening a 


valve, which controls the flow of the oil 
When the pump is running full stroke the 
motor runs at the highest speed, but by 
rying the stroke of the pump, and with 
the amount of oil pumped, the motor 


oil that 


speed can 


peed is just in proportion to the 


passes through it, so that any 


be had and maintained by this means. For 


reversal the pump must first pass through 
he zero point when the valves change 


nd the oil is simply pumped into the op 
posite ports and pip In this way the 
momentum due to running in one direc 
is taken up in the device itself so 

t lone by reversing 


INFORMATION 


s_ fast s the operator can pull the 
lever 
The whole 


is filled 


parts are under 


mechanism 
lubricating oil so that all 
constant Jubrication and 
it has the advantage that, as the pressure 
increases, more oil is forced between the 
surfaces. This keeps them separated by 
a film of oil at all times and tends to keep 
safety 


interior of the 
with 


the friction fairly constant. A 
valve, set at 2000 pounds to the square 
inch, opens a by-pass when this pressure 


is reached so that no harm can be done 








to the mechanism by over pressure. The 


mounted 
truck 


machine shown is 


representing a 5-ton 


on 


a rack 


and has one 


pump and two motors, one being shown 
separately [his is to drive each side in- 
dependently and do away with the differ 


ential gears usually empl It gives 
ny speed desired from rest he highest 

lo by the moven ne 
lev 

\s applied to machine tools the pump 
can be located at any convenient place 
with the motor direct connected, or both 
pump and mot n be located below or 
bove the tool he mach lriven by 

belt or chain on a single pulley, all! 


} 


( Tit 


ng ind reverse being handled by the 


ugh to 


ipping the 








370 


tool and reversing at any desired speed 
by the controller handle 
While we have no efficiency 


hand, th« prony brake re idings, compared 


tests at 


with the electrical current which was go 


ing into the machine showed a trifle less 
than 15 per cent. loss. This is, of course, 
ided by the fact that the whole mech- 


anism is flooded with oil under pressure 
at all times, insuring the best possible 
lubrication 

his is built by the Manly Drive Com 


pany, 17 State street, New York City 


4 


A Nurling Tool 


The illustration shows a self-centering 
nurling tool which has been brought out 
by the Armstrong Brothers Tool Com 
pany, Chicago, 11] The nurls are hung 
in a forging which rocks in a seat in the 





\ NURLING 


POo!l 


body of the tool, allowing the nurls to 


enter themselves on the work, thus com 


pensating, within certain limits, for any 
the hights of th 


1 
Tool posts 


variation 11 
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of the lathes in which it may be used. The 
nurls are made of tool and all 
other parts are drop-forged or bar steel 


steel 


hardened. 





Machine for Cutting to Any 
Outline 


The machine described below is speci- 


ally constructed to cut metal sheets 
into any desired shape: templets, sweep- 
ing boards for foundries and all kind of 


curved shapes required in everyday shop 


practice 











DETAILS OF PUNCH 

















| | 


NCH } 


OR CUTTING ANY SHAPE 


December Io, 1908 

It is not designed for duplicate worl 
but is essentially a machine to replace tl 
hammer and chisel, which have been nece: 
sary when only one or two pieces of 
similar shape have been required. 

The machine runs at high speed, 3 
revolutions for the No. 1 machine and 2: 
revolutions the No. 2 machine, at 
is furnished with a punch of a speci 
shape as shown. The cutting edge of tl 
tool is at the left and the back is pri 
longed to act as a stay. The cutting eds 


for 





can be set in any direction to suit tl 
work The stroke of the machine 
a 7 

\ 





FIG, 3 


SAMPLE OF WORK CUT OUT 

slightly greater than the thickness of the 
piece to be cut and the movement is ob- 
tained by an eccentric motion as shown in 
Fig. 2, the whole arrangement being of 
circular construction. 

The end or tail of the punch of tl 
machine works in a die which is placed 1 
the anvil of the machine just below th 
punch, the tail being long enough to work 
up and down in this die throughout th 
stroke so that it affords a 


stay for the punch. The die can be rais 


very efficient 
and lowered by means of a screw to et! 
able the operator to pass a sheet of met 
under the punch, and so he may beg 
to cut in a hok in the middle of the plat 
The groove left by the punch acts as 
guide and the operator has simply to pla 
the plate under the punch and turn 


slightly in pushing to obtain any desir: 
shape. After a few minutes’ practice a b 


follow a mark and cut out any shay 


so closely that a smooth file will finish t] 


can 


work 
Fig. 3 


done on 


shows an example of the wot 
this 


r specially 


machine. One machine 
for automobile 
work. Chis 
Anonyme des Eta 
Jonvillain & E 


Envierges, 17 


tram 


and similar machine 


made by the Societe 


lissements Ph. Roncera 


8 and 11 Rue des and 


~heur, Paris 








~~ 
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Horizontal Boring Machine 


This boring machine is from a new de 


en recently furnished the Japanese Gov 


nment. It has a 4%-inch spindle, and 
n bore continuously to a depth of 32 


No. 6 Mors 


per and driven by a 7%-horsepowet 


*hes It is fitted with 
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i 
| in eithe 
Ssmitte 
) 1 f i he 1 )] 
solid, wl { 
illing to t sp 
s Lhe l s 64 11cie 
ying t 1 1 
desired 
peed gear thr 1 in 
3 ( IO! 
btained wi f S 
70 vying in ft I 
) G r¢ s from { } It 
~ minut Vi 
OS ( 28 inch ) rev ] 
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tation Wheel G Pives 


rapid movement from ) per ite, depending 

the bar and wheel J is for feeding by on the speed of the motor The feed of 
hand pri ) varies If n 0.40 
Ph worl shaft transmits motion to 10 incl per minut while the fast 


through a swinging worm-wheel box con movement is from 8 to 24 inches 


trolled by lever F, so that the worm can The saddle elevation is ntrolled by 


engage either the elevating screw or the a double-throw Carlyle Jol » oles 
ve 1¢ ] feed I | 1 l ds tor up perated b ley i thu llin t 
rights. These vertical feeds ie from j{ th P dt 
0.2708 8.182 I ution Of ceadd] \ ’ ’ n the 


| , 
iS il l 
li p \ | t " 
7 , , , 1 ’ 
ae | ( S 
{ 4 ~ 
1 } I 
| inimt i » eimai 
t l ( t Dp 
nd ter of spindle 1 ) o8 in 
( In” | iO i ’ | m ‘ 
P 4 f aint 12 : 
a I pl ‘ " es ver 


Forming Rolls for Corrugated 


Material 


L hi we for bending corrugated sheets 
Saal — | nal » ff | 
mito NnKS, mMarreis, OT oO! ny siniat 
) pose, al dl i\ in automat opening and 


sing device which i f interest Uhe 
hinged end of the top roll is raised and 
ipported, while the opposite end of the 
bottom roll is lowered at th ime time 
nd by the same operation, so as to allow 
sy removal of the formed plate Chis 
| i 1 lown the hing 

wn, the cam on the lower end of 

this acting on the long lever, which has 
two connections at the other end One 
of these raises the upper roll and pulls 
wn the wer roll at the same time. The 
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+ 
make the opening and closing very easy 
and requiring very little effort on the part 
of the operator: They are made by 
Sertsch & Co., Cambridge City, Ind 
' 
Rc “a 


Automatic Escape Wheel Cutter 


The cutting of « Scape wheels for watches 
is a very nice piece of work, as so much 
depends on their accuracy, and the shape 


of the teeth does not make easy milling ; 
in fact, it requires from five to seven cuts 
unless combination formed cutters are 
used [hese are so expensive that this 


machine has been designed to use simple 
cutters, up to seven, though all these are 
not always necessary 

A drawing of the escape wheel, enlarged 
ig 3 lhe 


and 


CUTS FOR ESCAPE WHEEL 


CUTTER 


cuts ORDER OF 


4, 


seven times, is shown in ric. 3 


are taken in the order shown, 1 
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and 3, and 5 and 7 being roughing and 
finishing cuts, The 
lines show the cuts made, and together 


> 


respectively. heavy 
m the complete tooth 
blanks 


indexing 


for 
wheel strung on a! 
held the head A i 
Fig. 1, the tailstock B being swung dow 
out of the way The dif 
ferent cutters are set in their proper posi 


Che are 


arbor in 
for this purpose. 


tion for their cuts, each being adjusted 
separately, the starting lever F is releass 
and the work begins. 

Referring to Fig. 5, pulley W drives th 
lower spindle during its cut, the others 
The work slide movement and 
indexing driven from the 
which drives the worm shaft Kk 


being idle 
the are mai! 
pulley y’ 
this driving the worm wheel above and 
the cams K, L, N and M. Cam K oper 
ates the slide C, L lifts the 
cutter-spindle head away from the work 
for the indexing while cam M operates 


work and 


























I BACK OF ESCAI HEI UTTER FIG. 2. FRONT OF AUTOMATIC ESCAPE WHEEL CUTTER 
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e indexing mechanism at the back 
this way the blank is indexed around 
r every cutter before the next one is 
yung into position, and all teeth are cut 
ccessively with all the cutters. 
When the blanks have been indexed 
ound for the first cutter, a pin on the 
dex wheel engages a positive trip on the 
ther end of the clutch-operating bar QO 
hich throws pulley V out of contact with 
the indexing clutch and into the train of 
ears in Fig. 4, which drives cam N on 
tud 7, lifts pawl V out of the spindle 
vlinder lock, revolves the cylinder one 
itch and brings the next one into posi 
110Mn. 

Each spindle has its own adjusting stop 
crew O so that it can be set independ 
ntly of the rest, and can also be adjusted 
in and out of cylinder by nut P acting on 
the spindle quill. The spindle clutch is 
thrown out while the spindles are being 
hifted from one position to the other and 
re-engage as soon as the change is 
completed. 

This continues until the last cutter has 
made its cut in each tooth of the escape 
wheel, when the starting lever is thrown 
up and engages the knockout lever, as 


Th 
t 


shown in Fig. 5 lo start again, 
lower lever is simply disengaged and thx 
work goes on as before after a new lot of 
blanks have been put in place in the 
chine 

Among the interesting 
roller-clutched 
allows the machine to be turned over by 


details is the 
hand wheel G, whicl 
hand for setting and adjusting and yet 
prevents it being turned the wrong way 

The outer end of the spindle head is 


guided in the upright shown to insur« 
alinement, in addition to the long bearings 
on which it swings This is the latest 
machine brought out by the Waltham Ma 


chine Works, Waltham, Massachusetts: 


Thread Micrometer 


This micrometer is intended to measure 


the pitch diameter of screws, and is ad- 











FIG. I. THREAD MICROMETER 


justable for all different pitches \s 
shown in Figs. 1 and 2, the anvil is 
mounted in a sliding sleeve in th« 
end of the frame, and is adjusted by a 
micrometer screw which is shown clearly 
in the line engraving 


+} } 


The anvil and also 
the micrometer spindle are poinied 


tM 
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the angle of the screw thread, or 60 de 
of the 


grees. The angle of adjustment 
anvil, as seen in Fig. 2, is parallel to the 
side of the thread, or 30 degrees; when 
the anvil is adjusted sufficiently +o bring 
the point of the anvil and the spindl 


apart a distance equal to one-half the pitch 








= (MN = 








| 

x 

j G 
S | 


be 


FIG 2 THREAD MICROMETER 


of the screw the spindle is withdrawn to 


bring the points in the sam 


plane a distance apart equal to the pitch 
diameter of the screw, illustrated in 
the detail at the top of Fig. 2. The read 
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4s 


ings for adjustment for all pitches 


8 to 60 are stamped upon the micrometer 


from 


frame as are also formulas for finding 
these quantities. It will be seen that the 
ine of adjustment represents the hypot 
angle triangle, one side 


depth of the thread, and 


enus { a right 
tf which is the 

the base is one-half the pitch of the screw. 
The micrometer can be made with points 
to tit other styles of screws as well, but 
the angle of adjustment must always be 
one-half the This 
micrometer is the invention of Ernest R 
S« ward, 


Connecticut 


angle of the thread. 


76 Campfield avenue, Hartford, 





A 550-Ton Flanging Press 


[his is press for the heaviest kind 
of flanging work, built by William H. 
Wood, Media, Penn It handles boiler 
work of all kinds, such as the flanging of 
heavy locomotive throat sheets, and can 
turn flanges in both directions as in the 
back sheets for firebox doors The table 
is 9x12'2 feet between the columns 

There are several rams aside from the 
main ram or plunger with its pressure ot 
550 tons The internal clamping ram is 
f 100 tons, the four auxiliary rams 25 
ns each, while the ram in the head of 
pres nas a capacity Of 100 tons 

[he press is controlled by the operating 
levers, shown at the left, which handle 
valves that admit 


ypronze 


pressure to 1 desired ran 





























A 550-TON FLANGING 


PRESS 








Electric Time Recorder 


S71 

he 

[his recorder reg 
t] ccurrence and du 
eperations such as the 
ping of machines, th 


ters 
ration of 


Starting 


e opening and closing 








ig Of trains, etc it 


several different 


runs, the 


pass 
Dcing 
the 


Op rations 


on 


me chart and to locate the recorder a 
long distance from the points at which 
( yperations occul 
¢. 21s a reduced cut of a record chart 
wing complete 24-hour records of th« 
perati of two paper machines Chis 
record shows the time and duration of 
each break and also t time required to 
wash the felts and put on new wires. 
ig. 1 shows of these recorders ar 
v \ 
j 
Lh 
+ t 7 } t t S1X ) 
- 1 ) nt ( til 1 
nd t t l id in this w SIX 


automatically 
various 
and stop 


possible to 
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thie 


tain distance. 


hese recorders are usually operated by 


battery, but any convenient circuit 


be employed by proper connection. 


caused to 


this 


convenient contact 


make and _ break 


through any 


his is mad 


Waterbury, Conn 


A Duplex Grinding Machine 


[his machine combines a 14-inch water 


small dry surface 


imn. Large bearings 








circuit causes the pen to move a cer- 


may 
The 
cbject whose motion is to be recorded is 
circuit 


by the Bristol Company, of 








DUPLEX GRINDING MACHINE 


wn, and the splash pan 


of liberal dimensions. Water is fed to 


the wheel by small centrifugal pump so 

it the water pply is constant while 
t wheel is 1 ing, but makes it impos 
sible for the wheel to stand in water. The 

ee carrying the surface grinding tables 
has considerable ver idjustment. The 
surrace orinder can ( with a 


supplied 


nd feed when desired, but in the illus 


tration only the table-tilting screw is 
\ nd rest is also provided for 

over the surface table. This 

ilt by F. H. Otis, ror Mill street, 





constru i f the Metropolitan 
f Ins nce building tower, about 
hich there has been so much comment 
building d engineering circles, pre- 

- envitiinw tes The towe 
ts s interesti cures. le tower 

So f llar floor to the 

) Ss 7 squ tories 19 nd 
ghs 84,000,000 | Is. ] tains 1400 

12 S las 


as a student. Additional recognition 
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Personal* 


John L. 
the Buda 
Company, has resigned to accept a posit 
of the “Use-Em-Up” 
the 


Walker, formerly auditor 


Foundry and Manufactur 


as manager SOC 
American 


Illinois. 


department of Speci 
Company, Chicago, 
James A. Pratt, who for the 
years has held a position as instructor 
machine Pratt Institute, Bro 
lyn, N. Y., has been appointed to a simi 
Williamson School 
Trades, Delaware county, Penn. 
Joseph \. 


with 


past t 
work at 


position at Free 


MacLennan, who has be 


Link- Belt 


12 years, during which tim: 


associated the compat 
for over 
has held many responsible positions, 
is position at the Philadelp! 
accept the of 


Machinery C 


resigned h 


works to presidency 
Wilmot 
rleans. 

D. E. C 
nected 


ympany, of N 


for several ye: 
Western Electric C 
Chicago, as head of the estim 


irey, ws ¢ 
with the 
pany, of 
ing and piece-work rates department, al 
as organizer and systematizer of manufa 
turing departments, has resigned to acc 
as general superintendent f 
Machine Cor 


a position 
he Aurora Automatic 
Aurora, Illinois. 

Waldon H. Merrill, formerly conn 
with the Westinghouse Electric and M 
ufacturing Company, has accepted a p 
the Allis-Chalmers 


connection 


tion with Comp 
working in with the Bost 
after 


textile 


office in looking power-machin 
mills. Mr. Merrill 
the Westing] 
organization was along similar lines 

H. M. Norris, manager of 
Bickford Drill and Tool Company, retur! 
trip throt 
interest of the compan 


business for 


former position with 


works 


from his three months’ 
Europe in the 
time to attend the meeting of the Ame: 


Mechanical 


Norris’ trip was an extended one, 


Societv of Engin« 


covered practically all of the countries 
which offer a premising field 


ne-tool trade 


Kurope 


} 
ul I en 





Elmer G. Eberhardt 


We regret to nnounce the death 
Newark, N. J., N mber 21, of hig 
promising memb f the younger gen 
tion of mechanical engineers, Elmer 
Eberhardt, vice-president of the New 
Gear Cutting Company. 

I ch but 27 irs of age, and | 
f s out of college, Mr. Eber! 
d established self as an engit 
I r of talet His abilities w 
marked hile still a student, the nich 
General” being gi to him by | 
fellows as a recognition of his leaders! 


fro: 


was his election as pres 


urce 


this column are solicited. 
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nt o: the Cornell Institute of | il 
ngineers and vice-president of the Co 
Mechanical Engineers 


ll Societv of 


hile at graduation he received the et 

rrsement of elect.on to t Siema X 

1 event which come ] those 1 

St nk 

He was held i ig eem | wid 
] f a intances, wl will : 
1 is untimely deat 
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For quick sale will sacrifice two new gas °3, 5, 8, 10, 12, 16 and 20 horsepower horizon 
engines, 34 and 6 h.p.; never used, perfect tal; also a number of finished and unfinishe: 
or a e condition. Box 712, AMERICAN MACHINIST. engines of the above sizes. All of the above 
ey ee i ee i sizes have been in_ successful operation fo 
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F. Wales, Keene, N. H. Company, Box 740, Columbus, Ohio. in experimental work by purchasing this com 
F Sale—< : i-h; \ For Sale—Tracings, patterns, jigs and tem- plete outfit. Shop rights of valuable patent 
oot oF Sale oe ne secon -hand N heeler planer, plets for the following size gas and gasolene on these engines will be given to purchase! 
22x5 ft., $125. 3S. M. Langston, Camden, N. J engines: 14, 3 and 5 horsepower vertical and Box 366, AMERICAN MACHINIST. 
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A Group of Useful Pipe-working Tools 


Pipe Laying-out, Heating, Bending and Testing and the Inspecting 
of Pipefittings Are Made Easy by Well Designed Appliances 





B Y r 


The illustrations and descriptions in this 
article show a few devices for handling 
pipe. In shops where large quantities of 
piping have to be bent and flanged to 
various angles, bends and lengths, diff- 
culty is experienced with, and time con 
sumed by, the use of wooden templets. 
They are liable to get out of shape and 


are prone to become knocked to pieces in 


the shop, largely owing to their ungainly 
and frail construction. Further 


t 


shape 


HILIP BEL 


article as a basis for a similar scheme for 
their own use, two sketches are given in 
Fig. 2 with appropriate dimensions. This 


device can be used with several sizes of 
pipe, and would probably fit any size be 


tween 4 and 12 inches 


DETAILS OF PIPE-BENDING JIG 
The method of using the apparatus is 
as follows: ‘The parts A and B are pro 
vided with dummy rings; each part has 


LOWS 


that th ng t B must b i 
1s degr¢ nel i t be vertical il 
pipe is first bent to the correct shape in 
1 ] 1, | 
as shown 1n the plan 


at the point where the 


vertical bending is to be done; meanwhile 


between A and B in the manner 


shown in the dotted lines in the elevation 


By using blocks of the correct hight and 


applying pressure judiciously with U 


plates t results are gratifying 

















more, they give no resistance in the mat 
ter of holding the pipe and its flanges. To 
meet this condition the device shown in 
Fig. I was gotten up in a large plant in 
New York State to combine the functions 
of a templet and jig. Since the installa 
tion the cost of bending pipe and correctly 
locating the flanges has been greatly 
reduced; its operation is an entire suc 
cess. 

The device can be used in conjunction 


testing plate, or a planer 


with a larg 
platen, or a boring-mill table. In the shop 
used pipes 10 and 12 inches in 


1 


where it is 


common, 


’ 


FIG, I. A PIPE-BENDING DEVICE 


a number of these corresponding with the 
sizes of pipe that the device is to be used 
for, though it may be possible to observe 
economy and use one ring for two suc 
cessive sizes of pipe. These rings center 
in suitably bored holes in the front faces 
of A and B by means of turned projec 


tions, and bolt to A and B by three bolts 


in each case. Each ring is provided with 
bolt holes to match the bolt holes on th 
pipe flange; it is by these that the latter 
can be centered \ cl le is left 
through the dummy for pe, so tl 

l v I 1 ff w ? 











Now the flanges are slipped in place 


retical locations are 


and their theo 
scratched on the pipe; A and B are set to 
fair with them in their correct position 
[he pipe and flanges are then carried to 
the plac where they are to be used and 
tried in position. If it is found that the 
it 1 will not reach its mate by 


inch and that the angle of B, as shown 


in the small view at C, 1s 2 or 3 degrees 
ut, ‘ wa ‘ noth f is moved 
' ' 
! <wal in ts lide: to the extent I 
} nd | Cal ll cori cted is ft 
ilt b ( u f its « I Che b 
! hed I nficde 
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dummies at <1 and B with the pipe in its 
correct position 

With «pparatus like this the work of 


bending and flanging pipe becomes a cor 


rect and accurate mechanical operation, 
leaving no excuse for a pipe to be bolted in 
place with flanges and bends under strain. 

Attention is called to the 
shows in the first hi 


a truly remarkable affair, 


surface gage 


which lfi-tone illus- 


tration. It is 


stands fully 5 feet high, and with its 


and 


iow mM le 


ponderous base four struts reminds 


} 
] 
I 


one of a fii 


T 


PorTABLE PIPE-HEATING FURNACES 


Fig. 3 shows two forms of a device that 
; 


might be used very conveniently in con 


junction with the apparatus already d 
scribed. \ simple shell of cast steel, 
shown in section in Fig. 4, is provided 


with for burners; a pipe to be 


heated is passed through the center of the 


openings 


shell and the flame which can be made in 
tensely hot is caused to play on the pre 
cise section that it is desired to heat. By 
the use of such an appliance as this better 
work is possible at a smaller fuel expense 
than 1 


case with an unconfined flame; 
the pipe 


is th 


is heated in a short time, and it 
ier to control a bend with the 


This 


use in connection 


is much ea 


pipe 
adapted for 


heated locally. device is 


with gaso 


lene, crude oil, or natural-gas fuels 
A glance at Fig. 4 will show the sim- 
plicity of the construction. A lining of 


fireclay inside the shell protects the casing 
a good 


from burning and also serves as 


reflecting surface to throw the heat back 
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Fit 2 DETAILS ¢ 


onto the pipe. The general dimensions of 


the two heaters shown in Fig. 3 are given 
in Fig. 4. The photograph was taken 
with full pressure turned on; the flame 
made a loud roar, yet but little heat 


escaped around the pipe, even in the case 


of the far heater, which is shown heating 
a pipe considerably: below its maximum 





FIG. 3. PORTABLE PIPE-HEATING FURNACES 


F PIPE-BENDING 


DEVICE 


If any reader of the AMERICAN 
should make one of these de- 


capacity 
MACHINIST 
vices, it would be well to observe care in 


the design of one smaller than those 
shown; that is, to make the width and 
diameter larger in proportion for the 


smaller size in order to allow plenty of 
room for the complete combustion of the 
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) for five smiths or pipelitters to work at 
one time. 
A VALVE-TESTING TABLE 


A fitting companion to the pipe-working 





{ 
’ “ { 
t 4 ~ 
© 
! FIG. 5 ARRANGEMENT OF SLOTS IN PIPE 


HEATING HEARTH 





\ tools already shown is illustrated in Fig. 

| 6: a testing table for valves arranged 

with a view to handling large numbers 

SU quickly. As seen, it is a cheap simple, yet 

FIG. 4. DETAILS OF PIPE -HEATING FURNACES effective, device calculated to be a valu 





gases. Similarly these dimensions would 
not need to be so great proportionally for 
a larger heater. Thus while 4, Fig. 4, 
will heat a larger pipe than B, its com- 
bustion chamber has but little greater 
cross-sectional area than the latter. The 
size of hole for the pipe in the case of A 
is 9 inches; this allows an 8-inch pipe 
and smaller to be heated. The maximum 
pipe size in the case of B is 4% inches. 
At the left-hand rear corner of the 
fioor, in Fig. 3, will be seen a large, cir- 
cular hearth which is about 14 feet in 
diameter. A small section of the plan of 
this hearth is shown in Fig. 5. The 
method of heating is the same as in the 
case of the pipe heaters just described; 
namely, by gasolene in conjunction with 
compressed air. It could be used in con- 
junction with coal, coke or charcoal with 
suitable adaptations. The burner is in a 
small furnace below the level of the 
hearth and the flame shoots up through a 
narrow slot lined with firebrick or fire- 
clay. The size of the slot is approxi- 
mately 2x8 inches. Rods, or angle irons, 
or pipe can be laid across the flame in 
such a way as to give an exposure to the 
latter varying in length according to the 
angle made with the slot. The top of the 
hearth, which can be made of brick or 
concrete, can be kept perfectly clean. Its 
size allows long pieces to be handled with 
neatness and despatch. There is provision FIG. 6, A VALVE-TESTING TABLE 
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. 
able ad) hop wh quantities 
4 1 
of valves, traps, separators and pipe fit 
tings tor steam or water pressure are used 
yr produced. The table shown is approxi 
mately 5 teet wide and 7 feet long It 
has a channel around its edge to drain 


off drips; it is about 3 inches deep by 


3 inches’ wide The surface of the 
table is machined and slotted for 34-inch 
holding down bolts There are eight 


holes drilled into the surface of the table 


in two rows of four each. They are con- 


veniently about 
2 feet 
are separated by 
The 


I 


spaced. The rows are 


apart, ind the holes in each row 


18 or 20 inches 
fitted 
one pipe system, under 
\ hand 


force pump is located conveniently in the 


about 


holes are tapped and with 


-inch gas plugs; 
the table, serving all the holes 


system, and is fed from the main 


Where the 


pressure of 75 or 100 pounds to the s juare 


town 


latter furnishes water at a 


inch, the assistance to the man at the 


pump handle is not to be ignored 

When starting a test the plugs are re 
moved from as many holes as necessary, 
gaskets are laid around the holes and 
the valves are bolted directly on top of 
these, with a cover for the last one if 
several are stacked one above another 
A suitable opening is left for the air to 
escape at the top, and the valve is opened 
enough » fill the bodies with water 
After closing up and making everything 
tight one strok t the pump puts the 
necessa pressure on every valve Wiitl 
mall valves ving screw t pipe 

ved int f the | \ 


With a_ stocl nipples and 


sleeves, a string of small globe or gate 


valve S can be pu togethe r and tested. 


Four pieces of 3'4-inch galvanized pipe, 
flanged top and bottom, make suitable and 


, 
iegs 


substantial 
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\ MACHINE FoR MAKING-UP FLANGES 


Fig. 7 shows a machine used for setting 
flanges on pipe. It is so simple thaf its 
principles will be readily grasped. The 


expanding head seen just about to enter 


th ni 
Lne pip 


has four rollers set parallel, and 
four on an ineline, so that, while the par- 
allel rolls are forcing the pipe outward 
to fill the thread in the flange, the in- 
clined rolls catch the edge of the pipe 
and bead The parallel 
rolls are 
move outward against the pipe in regular 


over the corner. 


1 


turned slightly tapering and 
tube-expander fashion; they are forced 
against the work by a taper mandrel set 
reversed. 





Special T-slct Milling Machine 
of the R. K. LeBlond .Ma- 


chine Tool Company 


milling-machine 


knee tvpe 
cumbersome and 


Milling the T-slots in 
tables if done on a standard 
milling machine, 1s a 


1 


tedious job, especially when milling the 


larger size tables, which, on the Le Blond 
machines, are 74 inches long, and weigh 
about 1200 pounds 

The limited movement of the machine 
necessitates resetting of the work to mil 


the full length of the slots, and the grea 
leverage, due to the overhang of the work 
when at either end of the cut throws ex- 
cess strains on the table and saddle bear- 


ings, which soon destroy the accuracy of 


the milling machine 
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After noting these difficulties and giving : 5 
the subject due consideration, and not | --- 23 a : mi) PS TERS i 
being able to find a machine on the market ‘! 8 (+e : : 
suited to our purpose, the R. K. Le Blond a Teeseeeee = +ss see : ; i 7 
Machine Tool Company designed and built wl : " ——— — 
the machine described below. This ma | aati meee mm 1 
chine, as seen from the illustration in 
Fig. 1, is of the planer type, which over , : : | 
, : C —— - nr acaner ; 
comes the difficulties in milling due to t = 
overhang. It is arranged for milling th¢ - 
three T-slots simultaneously, milling the FI 1. THE WORK TO BE MILLI 
trip-dog slot and milling off the end of 
the table 
Referring to Fig. 1, A is the end milling 
cutter; B, the triple milling head; C, the ZZ 
air supply to each cutter; D, the feed to 
end milling head; FE, counterweight; F, 
the trip-feed lever; G, quick table returns ; 
H, fine hand feed for table; /, the clutch 
locking wheel: /, the cutter for side slot; 
K, the canvas cover to protect ways; I 
the adjustable vise jaw to hold work, and 
M, the driving con 
The cross-rail has two saddles; one of 
these carries cutter head permanently | 
cated This head is used for milling the 
end of the table, and is shown itn detail 
by Fig. 2 
The other saddle carries the head w 
three vertical spindles for milling the 1] 
slots, and is shown in detail by Fig. 3 
This head is removable, so that other heads 
can be substituted, with spindles spaced t 
correspond with the distance between the 
slots in the various size tables 
The, trip-dog slot, at the side of th . HE METHOD OF DRIVIN HE TABLI 
table, is first squared out with a cutter and 
extension inserted in one of the spindles The T-slot is undercut by resetting the this cas these have a lug « 
of the T-slotting head. This cutter is table to bring the slot within range of one’ end for tl dividing head lo mill the 
seen in Fig. 1 resting on the table of the of the vertical spindles. Fig. 4 shows th -slot in this lug necessitates the middle 
machin« design of milling-machine tables used in pindle to be located to the rear of the 
oe | 
/ 
; | 
2 1 fad 
wy = 
© } | 
| 
y) 
— -- = > 4 LY 
hol SN —-- 
ANC i-4 | 
ty . { 
NSS Ulta ay 
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two outside spindles. The milling cutters 
on the blueprint show the position of the 
cutters at the beginning, also the position 
when the slot is finished, to show the 
necessity of spacing the spindles in this 
way. 

The machine is driven from a two-speed 
countershaft, which runs at 500 and 225 


revolutions per minute. The slow spee 
gives the proper surface speed to the 
cutter for milling the end of the table. 
The fast speed, in connection with the 


three-section cone pulley on the machine, 
gives three speeds of 170, 210 and 260 to 
the 
a surface speed of 53, 65 and 81 feet at 
the periphery of the cutter. 

The feed to the work driven 
from the cone-pulley shaft through their 
standard feed 


ated near the cone pulley on 


T-slotting spindles, to correspond to 


table is 


quick-change boxes 
loc 


side 


gear 
which is 
the 


seen 


of the machine, and is not 
to the shaft 4, 
through the reversing bevel gears between 


far 

in Fig. 1, thence 
which the feed-tripping clutch is located, 
then the and 
and the compound gears to the table, as in 
Fig. 5. 

The driving details are shown with X 
as the clutch, / the clutch handle, G the 
quick return, and F the feed-trip lever. 

The table has feeds ranging from 1 to 
12 inches per minute in either direction. 


on to worm worm wheel, 


The average rate of feed used for milling 
T-slots is 7 inches per minute. The ma- 
chine is piped for air, an independent pipe 
leading to each cutter. This, of course, 
is an absolute necessity, for this class of 
milling, the speed depending largely upon 


keeping the cutters cool and free from 
chips. 
- 
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Boring a Connecting-rod End 
Brass in a Jig 


By Henry Munro 


The illustrations herewith show a 
method devised to produce an ordinary 
connecting-rod end brass in three opera- 


tions, viz., disk grinding, milling and 

drilling; instead of surface milling, end 
A 

D fora 


c B f 


Pea 














CON NECTING-ROD END BRASS 


FIG. I 


milling, drilling, assembling, boring, turn- 
ing and milling, thus saving the setting-up 
time and the delay of at least two opera- 
tions, and doing the job on a cheaper 
rated machine. 

A line drawing of the brass is shown in 
The first operation is disk grind- 
A and B, Figs. 1 and 2, 
are dimension from 
the rough D of half 
respectively, then the face C of the bottom 
half is ground parallel to face A on a 
special attachment. An 
sional gaging and adjusting of the stop is 


Fig. I. 
ing. The faces 
the right 
and 


+ 


ground to 


faces C each 


occa 


grinding 


‘ 


Fn 
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all that is necessary to keep within very 
close limits of error. 

The second operation consists in milling 
the clearance for the nuts on face C. 
This is done on a vertical milling ma- 
chine with an end mill, to stops on the 
machine table to which face B is clamped. 
The third operation finishes the job. The 
jig, Fig. 2, is a gray-iron casting, of box 
section, strongly ribbed. The face E is 
machined to a certain dimension from the 
center line so that the joint of the brasses 
may coincide with the center line of the 
hole. The V-blocks F and G hold the 
work by the barrel section round the bolts. 
Block F or the swivel V-block, it will be 
noticed, has a pin let into the clamping 
screw H secured by a small pin and 
groove which allows the clamping screw 
to be tightened up without rotating the V- 
block. Block G, or the rocking V-block, 
has a strip on the back at right angles to 
the center line of the V, which is an easy 
fit in a groove in the main casting, as 
shown at./. The fillister-head screw is 
merely to keep the block from falling out 
when the piece is removed, and is quite 
clear of everything, allowing the block to 
rock sufficiently to accommodate itself to 
any variation there may be in the castings. 
The castings (shown by dot and dash 
lines) match up evenly in block F which 
has no rocking motion, the discrepancy, if 
any (one casting being longer than the 
other) being taken up by the rocking block 
G. The pins J K keep this block from 
moving endways along the slot J. If the 
pressure of the clamping screw H was 
brought to bear on the joint of the two 
half bushes the tendency would be to 
close them in at the joint, and in doing 
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JIG USED FOR BORING CONNECTING-ROD END BRASSES 
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so would set the bolt holes already drilled, 
out of alinement and when taken out of 
the jig again the work would spring back 
to its original shape, causing the bearing 
to be oval; again, if the piece took a per- 
manent set the bolt holes would be out of 
fine, as mentioned above. To prevent this 
the V-blocks are recessed in the center of 
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pilot of which takes its bearing in the 
reamed hole; this tool is operated to a 
stop for depth. This stop plate or flange 
on the facing cutter, Fig. 5, is adjusted for 
the wear on the cutter by grinding, and is 
brought down onto the hardened stop 
plate b on the jig, preferably by hand 


lever feed. This positive stop or gage for 


























FIG, f 





FIG. 5 


TOOLS FOR MACHINING CONNECTING-ROD END BRASSES 


their length, only % inch being left at the 
ends, as shown at L, M and N, thus the 
castings are gripped where the metal is 
practically solid and the chances of bend 
ing are at a minimum. Further, the clamp- 
is provided with no accom- 
modation for the use of a spanner, and 
can only be turned by hand. The two half 
bushes are held down to the base of the 
jig by the two hexagon-head screws O 
and P as shown 

To mount the castings in the jig, the 
jig is placed on the machine table, rest- 
ing on feet O and R, the bottom half of 
the work is slipped into V-block G and 
swung round in the direction of the arrow, 


ing screw 


resting on face E; then the top half is in- 
serted in a manner; clamping 
screw H is screwed up until it just con- 
tacts with the castings, and locates them 
in position, then screws O and P are 
tightened up, bringing the joints hard to 
gether; screw /H/ is then tightened and the 
job is ready for the cut. 

The jig is then clamped to the machine 
table by feet S and 7, and holes U and V 
drilled and reamed. It is then clamped 
to the table on feet W and X, and with a 
special single-point boring tool, Fig. 3, the 
pilot of which is guided by bush Y, hole 
Z is bored. The hole is reamed with a 
reamer of the floating type shown in Fig 
4. Next is faced and formed the round 
«edge at a with the facing tool Fig. 5, the 


similar 


883 


by hole e, Fig. 2, and 
In a similar manner groove g is formed 
The jig is then bolted to th 
on feet A and 


the machine spindle and end j faced and 


groove f milled out 


machine table 
the facing tool placed in 


formed until the stop on the tool strikes 
thus right depth. It 
will be noticed that the stop plates b and k 
on the jig are equidistant from the center 
line of the bolt holes, 


face k, giving the 


the same cutter be 


ing used for both sides, therefore the 
faces a and 7 on the work will be equally 
distant from the center line of the bolt 
holes, which fulfills the conditions re 


quired 
the 
worthy of 


There is another simple point in 
design of this jig which is 
the hight, or thickness of the feet 


cf the jig from the machine table is the 


notice ; 


same (1% inches) in every case, as shown 
In fact, all the drill jigs 


to be 


at /, mi, m and « 
about this size, or that are used on 


drilling 


with feet of this size, 


this size of machine, are made 


so that a set of two 


or four clamping dogs form a full equip 


ment for a machine, and are always set 
just right for the job. This does away 
with a miscellaneous collection of bolts 


and straps, which usually have to be dug 
ttom of a box of scrap 
the first 


I designed, and although 


from the b 


The photograph Fig. 7 shows 
jig of this ty] 
it was for a smaller job it proved to be 
too light for the work and had to be braced 
as shown. The tools are clearly shown 

The forming and facing tool is of the 
the adjustable stop 


inserted-blade type; 




















FIG. 7. 


depth does with all gaging and 
measuring 

Next, bush Y is and bush c 
inserted. The latter has two holes 1 inch 


apart, as shown in dotted lines at d and 


away 


removed 


e, Fig. 2. The bush is located by a screw, 
not shown, so that the center line of the 
pilot holes are in line with the work joint. 
The end cutter Fig. 6 is now mounted in 
the machine spindle with the pilot guided 


JIG AND TOOLS FOR CONNECTING 


ROD END BRASSES 


also be noticed in the illus- 


collar 


tration. 


will 


A record in excavation work was made 
at Panama during the month of Septem 
ber in which period 3,158,886 cubic yards 
This represents more 


than double the amount excavated for the 


were removed 


same month last year 
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Details of Manufacturing Equipment 


Foundry, Machine Shop, Testing, Storage and General Details That 
Bring About Effective Methods of Making and Importing Meters 


oF eECclaAL CORRESPONDENCE 


A preceding article illustrated and de- type of molder’s bench is used entirely in machine for a small number of molds. To 
scribed interesting and effective special this foundry for the hand molding work. meet this condition the hand molding ma- 






































machine tools used at the plant of the \ Berkshire machine is one of the chine illustrated by Fig. 2 was developed. 
Hersey Manufacturing Company, in molding machines in this foundry, and The top of this machine was made from 
South Boston, Mass., in the production of some of its pattern plates will be re- a table from the Berkshire. It takes the I 
various types of water meters This ferred to later his machine is, of regular Berkshire plates, is arranged with tv 
article will take up certain interesting course, particularly adapted for producing a vibrator and lifts the flask in the same t 
and noteworthy details of manufacturing 
equipment, including foundry appliances, ! 
jigs and gages, a grinding fixture for in 
serted-toothed mulling cutters, a gang 1 
drilling operation, the calibrating, inspect- Ww 
ing and testing of meters, a durable and ex 
substantial work-bench and_ store-room : 
equipment These details are typical of 
the design and installation of the equip S 
ment of the entire plant and show the f 
care with which they have been worked O1 
out in order to produce an ethcient system f 
I pl cul of 
\loLpDING BENCHI \ND PATTERNS ’ 
Che topn t f r ot the ewest build 
ing of this plant, built some two vears 
g devoted to the brass foundry. Thi the 
bulk of the work is produced from mold 
ing-machine molds, although there is a T 
certain amount of hand molding. A simple 
ind useful hand-molders’ bench is shown 
at the right in our half-tone illustration, 
lig. 1. It consists of two plain cast-iron 
legs, tied together at the back, provided 
with a vibrator ope rated by a knee lever 
and having an air hose It is, therefore, FIG. 3 \ ROLL-OVER MOLDING MACHINE FIG. 4 
vibrator molder’s bench and brings to 
the hand moider the advantages of me molds in large numbers from a given pa way as does the Berkshire machine. As 
chanical vibrating over hand rapping. At tern. It often happens that a small num shown, the pins for making the sprue 
the right in this same illustration is seen ber of castings are required, for some holes are in position; at the right is the 
a metal stand of the same substantial and particular purpose, from a pattern or pat 1andle for lifting the flask; at the left is 
durable construction as the bench, which tern plate that has been adapted to the a knee lever for operating the vibrator; 
has this same mechanical vibrator feature Berkshire machine. Under such circum- and lying across the top is the usual air 
is well as a hand lift attachment. This stances it 1s not economical to set up the hose connection for cleaning. This mold- 




















TIG. I HAND MOLDER'S BENCHES WITH VIBRA OR ATTACH MENT FIG. 2 
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eg machine was designed and made at 
e plant; the table shown in Fig. 1 orig- 
ated in the foundry of a large western 
anufacturer. 

Figs. 3 and 4 show a roll-over machine 
vith the pattern plate for a small disk- 
eter casing. The feature of the casting 

a ring that is molded by the sliding 
lates, shown open in Fig. 3 and closed in 
ig. 4. These sliding plates 
ted by the short, straight hand levers 


are oper 


1own turned down in Fig. 3 and up in 
ig. 4. 
A group of pattern plates for the Berk- 


hire machine is shown by Fig. 5. The 
wo plates at the left-hand and the one 
t the extreme right are for 
tooling. The 
hown plainly. 


arranged 


stools in each case are 


In front of each plate is 
representative casting. As this molding 
not 


work, it is proper to call attention to 


generally used for brass 
the 


machine is 


excellent results that are being obtained 


AMERICAN MACHINIST 

When in this position the gage 
point at the center 
the highest point of the ball. 


diameter. 
must be tangent to 

A common nuisance in jig drilling is the 
mutilation of the body of the jig around 
jig bushings by the drill point. This ob- 
jectionable feature is overcome, in the two 


drilling jigs shown, by placing a_ hard 
fiber washer around the bushing. A care- 
less attempt to make the drill enter the 


SSS 


arbor is threaded at its outer end, and 
running on this thread 
that 
Adjustment of the fixture in 
and out, with reference to the face of the 
cutter teeth, is obtained by this nut, and it 
also serves to lock the body of the fixture 
in position after it is properly 
Swiveled to this fixture body is a slide 
whose motion traverses the wheel past the 


is a nut having an 


external thread carries the body of 


the fixture 


set 

















its use at this foundry While the FIG. 6. GAGES AND DRILLING JIGS 
imber of molds per day is not as great 
s many of the records established in iron hole in the bushing will thus bring the face of the cutter in grinding. A vertical 
foundry work, still the machine has dem-_ drill point in contact with the fiber washer, slot is milled in vertical projection from 
onstrated itself to be perfectly practical instead of the jig body, and thus neither this slide, and clamped in this slot is the 
for brass founding, and for the production jig body nor drill point will be injured. bearing for the « wheel spindl is 
of castings that can rightly be called In case the washers become mutilated bearing, i lditi t ving vertical 
mplicated through long continued use it is an easy d ment in this slot, sw ls about its 
matter to replace them shaft tl | g s By 
GAGES AND JiGs combinati f these tw ome +] 
he gage and drilling jigs, illustrated in A GRINDING FIXTURE FOR LARGE MILLS wheel « f 1 to 
the half-tone, Fig. 6, are illustrated with It is an accepted fact that large face tical gle tl An in 








FIG 


purpose of showing the refinement 


th which small tools have been worked 
The ball and gage are used to gage 


the 


relative hight of 
e of the turned shoulder, and the spher 
ball fits 


horizontal sur- 


recess into which the This 


tem of gaging is common to this par 
ilar part throughout the entire range 
disk meters. The gage block rests on 
horizontal surface on four points, each 


of which are at opposite ends of a 





5. PATTERN PLATE FOR THE BERKSHIRI 


are best ground in the po 


nulling cutters 


sition in which they are to be used, if it 1s 


possible to do so. In Fig. 7 is shown a 
14-inch inserted-toothed mulling cutter, 
such as are used for facing the ends of 


cast-iron flanges for water meters and 


their connections The cutter is mounted 


on one spindle of a double-head, Brainard, 
grinding 
that 


This 


horizontal milling ma 


99 ] . y +} 1 
inted on a tape ari 
the taner in the machine 1] 
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dexing finger, that cannot be seen in the 
illustration, is provided on the back of the 


fixture This finger is arranged to bear 


against 


three in number 


one that 1s 


a tooth, two or 


removed from the being 
ground, and serves to accurately index the 


grinding 


The adjustments of the fixture are such 
that all of the faces of the cutter’s teeth 
C: ccurately ground to the required 
‘ g The emery-wheel spindle 








is driven by a small electric motor through 


a flexible shaft 


A DriL_inG OPERATION 

A successful substitution of upright 
lrills for lathes is shown to the machining 
operation illustrated by Fig. 8. ‘The part 
that is being machined is a meter casing, 
4 composition casting. On each side of 
the casing is a connection, for the inlet 
ind outlet, respectively. Beginning at the 
left with the operator, the first operation 
is drilling out the cored holes. A pin in 
the drill table serves to locate the lower 
connection, while the other is being ma- 
chined. The second drill spindle carries 
a hollow mill that sizes the outside of the 
connection. The third spindle has an 
Errington self-opening die holder and a 
die and cuts the threads. The fourth and 
last spindle carries a chamfering and fac- 
ing tool, for chamfering the outside cor- 
ner and finishing the ends to gage dimen- 
sion. The casting shown near the front of 
the table of the right-hand drill has the 
snap gage for this dimension in position. 
This gang of drill presses can be operated 
by one, two, three or four men as the de- 


mand requires. 


THe TestiING DEPARTMENT 

One of the most interesting depart- 
ments of the entire plant is that which is 
devoted to the calibrating, inspecting and 
testing of finished meters. A number of 
long testing tables are provided for the 
smaller sizes. Each table is equipped 
with weighing or measuring tanks, as the 


se mav bi In addition, there are floors 
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arranged for handling the larger sizes of 
meters, Fig. 9 shows a 10-inch detector 
meter arranged for testing. 

sefore describing the testing apparatus, 
it is well worth while to briefly mention 
the features of this meter. It is a new 


type that has only been on the market for 
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a comparatively short time. It was de- 
veloped to use on fire-service lines; that 
is, lines put in primarily for fire protec- 
tion. It is a notorious fact that much 
water is taken from such fire-service lines 
without being paid for. The underwriters 
would not permit of an ordinary meter 

















FIG. 8 4 SERIES OF OPERATIONS ON UPRIGHT DRILLS 

















INDING FIXTURI 


for this service, because of the danger of 
clogging and stopping or checking the 
flow of water in case of a sudden draft in 
a fire emergency. To meet this condition 
the detector meter was developed. It ac- 
curately meters small quantities of water 
that are taken from the fire lines, up to 
a limit determined by a 6-per cent. drop 
in pressure from the pressure upon the 
meter. Directly in the main fire line is 
installed a detector, which is an especially 
constructed check valve. This valve has 
a differential seat closed by a clapper and 
keeps the fire line closed, until the draft 
is more than can properly be handled by 
the regular meter that is piped into the 
bypass. For ordinary amounts of water 
this meter in the bypass furnishes an ac- 
curate record. If, however, the draft is 
increased, so that the minimum drop of 
pressure of 6 per cent. is exceeded, the 
clapper valve lifts from its seat and the 
full area of the waterway of the fire main 
As soon 
as the clapper valve lifts from its seat a 


is opened through the detector. 


small amount of water flows from this 
seat, through a small indicating meter. 
shown in Fig. 9, between the large meter 
and the detector valve. This small meter 
is calibrated to a certain flow of water in 
a unft of time, and by its reading gives 
an indication of the length of time that 
the clapper valve has been raised 




















—— 
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the 


the 


testing apparatus; on 


Returning t 
the 


mercury 


Fig. 9 is a 
tenths of 


wall behind meter in 


column graduated to 
pounds and having a total range of some 
50 pounds. ‘This is used to determine the 


amount of drop in pressure in the meter 


under test. lig. 10 shows the other end 
of this testing floor. There are three 
measuring tanks and connecting piping. 
The large tank has four scales and a 
telltale, so that it can be used to measure 


pounds, 
for 


cubic feet, United States gallons, 
or liters. \ common scale serves 
both of the smaller tanks The 


tank has an inlet directly connected to a 


larg r 


flange near the bottom. The smaller tanks 
a vertical pipe having on its 


This 


flow of water into either 


are tilled by 


end a swinging nozzle. noz 


upper 
zle can direct the 


tank as desired. In this vertical pipe is 


a regulating valve that can be set to any 
desired proportion of pipe area to deter 
mine the flow. 

Two testing tables for medium size 
meters are shown by Fig. 11. On 
the table in the foreground are set 
up two 23-inch disk meters; on the 
table in the’ rear, are three 2-inch 
rotary meters. [here are several inter 


esting features in regard to these tables 


Each table is provided with a parallel 
notion, so that the rails that carry the 
plates upon which the feet of the meters 


rest can be adjusted for hight, to bring 
the center lines of the meter flanges in 
line with the piping system. On the end 
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FIG. II. TWO TESTING 
of each tabie near the tank is provided 
a ratchet nut, the handle of which is indi 
cated by the letter A in Fig. 11 Short 
interchangeable pieces of pipe are pro 
vided so that any size of meter can be 
placed upon a table. These pieces of 
pipe are inserted with suitable packings, 
and by means of the ratchet nut, the 

















FIG. 9 


METERS 


THE TESTING FLOOR FOR LARGE 





rTABLES FOR SMALL METERS 
whole system can be clamped into posi 
tion without the expenditure of time 


necessary to bolt and unbolt a number of 


flanges and filling-in_ pieces. 


The meters shown in this illustration 
are provided with percentage dials, so 
that while under test the percentage that 


the meter over or under measures is read 














Sel 
fact 
sub 


1s 
We 


can 


suc] 


ial iron « 


h 


A 


neg alle 


for these tables are 


those that have been described 1n 
with the large testing floor 

e still smaller m imil 
sed with quick operating con 


s tl ir adapt d t handle six 
n e tabl nd so 1 that 
v tended b 1 
G L Kot [ 
» bencl re an element « interest 


machine-shop mat : iper 

ents [he one illustrated in Fig 
mewl out of the ordinary, and 
ndoubtedly expensi till it has 
y large m« re the ntial ele 


if durability 
asting of an I-section 
f the bench, 


is made up of 3-1n h maple, 


stock, tongued and grooved 
r, built up on edge int structur 
id as a heavy plank and mot 
nd wear-resisting because it pr 
dge grain to wear rather than sur- 
un Che back of the bench is 


tial plank of maple and the bench 


rrovided with a ultable backboard 
fail to see how warping or shrinking 
ive much influence in distorting 


bench front 
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finished store-room 


Phe it- 
self is provided with these standard boxes 


the 


room 


In other 


whereve parts warrant 
cases a system of heavy shelving is used. 
Fig. 13 shows a section of the finished 














DURABLE SHOP BENCH 


stock storage in the basement It does 


justice to the storage of heavier parts, but 


hardly exemplifies the use of the unit-box 


system. 


CALLING SYSTEM rHE [EXECUTIVES 


FOR 


\ problem in every large manufactur- 
1 


ing plant is the establishing of immediate 
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Dece! er I7 
means of and 
th« 


of such syst 


of signals by 
like. 
effective 
at this plant 


1 
| 


ct de 


the 


gongs, 


One of simplest and most 


em is the one in 


use 


Throughout rtments of the 


all depa 


plant, a Bell imtere iting tele- 


ommuni 


phone system is arranged for connection 
with the trunk 


ce sk 11) 


nection with 


yperator’'s 


th Installed in con- 
system is a 


bell system, the buttons of which are lo- 


cated 


and the bells are in a convenient 


ti telephol 


struments 


be side 
location 
in each department f a member 


executive force is wanted to answer a 


long-distance telephone call, or by any other 


code sig- 


member of the executive fo1 


nal is rung fro he nearest telephone 
station by the person who wishes to enter 
mto communicati t ir by the 
desk operator 1n t] of s code Sig 

nal rings in every department the plant 

\t the same time that th« signal is 
rung, the telephone at the station from 
whence the ringing is done is put into 


all of the 
other stations of the plant by means of a 


telephonic communication wit 


arrangement Chu 
of the 


plugging 


tention per who is wanted is 


arrested by the ringing of his code 
he to the 
and is in instant communication 


signal, 


1 
elepnorne 


goes | Station 


nearest 1 


, 
with the 
shes to tall with 


party who wi him, 


whether that party is calling over an out- 
side long-distanc« 
of the 

of this 


and effective, although it may seem a little 


or trunk line, or from 


one factory stations. The opera- 


tion system is extremely 


simple 


complicated in description 





The tests of different coals under steam 
under the 


the technologic branch of the 


boilers, carried on 
of 
Geological Survey hav: 


supervision 
U. S 


shown the possi 
hility of 


of hand 


necreasing the general efficiency 


fired steam boilers from Io to 
ordinary results If 
saving could be made 
of hand-fired -boilers 


the United 


15 


per cent. over this 


in the g1 number 


now being operated 


in) States it would result in 


rge saving in the fuel bill of the coun 
try. Experiments which have been made 


the 
to perfect 


residence heating istify 


belief that it 


with boilers ji 
will be possibl 


such types of boilers as ma 


A 


‘onomically 


give a smokeless operation for residence 


heating 





de 


The Pennsylvania Raiiroad forestry 
| completed its forestry 


partment has just 


planting for this vear It is stated ac 
ding to the Scientif {merican that 
625,000 trees were planted. This makes a 
tal of 2,425,000 trees set out by the Penn 
vivania Railroad up t present time. 
1] bject 1s to create an quate supply 
f timber for ties requi vears to 

( he Pennsyl Rail vad evi 

tly is taking active steps 1 egard te 
preservation of | resources. The 
wav of preserving our forests is not 
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Holes in Circles 


Divide 
Hundred 
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' Table for Spacing 


A Highly Useful Table for All Who Have Occasion to 


¢€ . y 7. 
% Circles Any Number of Parts up to Five 


: BY W. 


into 


,. 
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he 142 lt ‘ Oo O221220 a) is oo Ta 
iad 60 0 05233609 143 |] it} 0 021967 *) j 17 t “ 104 
ect 61 ‘ O5 0 0514787 144 1-15 0 0218148 27 17-34 6 0 013839 
lly 62 2-54-11. 61 0 0506491 145 1-14-28. uF 0. 0216644 228 i >] ot S 
. 63 2-51-25.7¢1] 0 04908458 146 1-13-58 0 0215160 my j +6 0 0] “ 
ice 64 2 48-45 0 0490676 147 1-1 oN If 0 0213697 
65 2-46 9g 2 0 0483133 148 1—-12-5S 0 0212253 230 16-5 ) O1365S3 
66 2-43-3818 0 O475S19 149 12-28 99 0 0210829 31 164 0 O01 m5 
67 2-41-11. 64 Oo 0468722 .0 in 0 0135409 
le 6S 238-419 41 0 0461834 150 i-iZ 0 0209424 } ib l 0 O1L34525 
69 » 36-31. 30 0 0455145 Sl 1-11 ] ’ 0 O20S0 j it ) 0.0134 
try 15? 1-11 | 0 0206668 ) } } 0. O1336S1 
‘ 70 44-17 14 0 0448648 153 10 , oO Or s 6 15-45. 7¢ 0.013311 
a 71 ».39- 6§. 76 0 0442333 154 10 ) ( O3085 7 j 34 . 0.0132553 
hat 72 2-30 0 0436194 Loo l 9-40 64 O202664 is j 6 0.013196 
; ?_ 97 6 0 O4302 156 ; s4 a { STO ; j 0.0131444 
sa » 25-56 » O4VP4I1 By s4 s 0 020008 
i oo > 4 i“ 11S; LOS s t ( ms J] ii j 0. OLS0S8S¥0 
m 76 ~ 4 i) l 1) Ob } l ’ i 2-45.85 0.013606 
ne 7 2— 2-15.55 O OAOTSSO } os 0. O129814 
is 2—I1S 6u a O4 Hou Lou t) t j j 6 6 0.01 SI 
ply rT) >» 16-42 0 O389756 6 ‘ 14 i ). O1L287 90 
+; th ’ j } j ’ Oo O1LZS. " 
t ao { ) ‘ ‘ ‘ ; ‘ j j 0.012 t 
V1 Sl l \ 4 ; Is ~ 0 O1271S 
So ll 4 } t ; ‘ s 01266 
t So ) j ‘ ‘ s 0 oO1z61¢ 
Phe = + ted os 
not 
v Explanator l ) ) 
i ingle To : 
hie b a a 
Table of Sides and Angles o! Polygons 
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Sides Angle Sine Sides Angle Sine Sides Angle Sine 
251 it) 1.67 0 0125160 335 32- 14.33 0. 0093778 419 25-46. 54 0. O07 4977 
252 t2-51.43 0. 0124663 336 32- 8.57 0. 0093499 
25; 42-41. 26 0.0124171 337 32- 2.85 0. 0093221 $20 25-42 .86 0 0074799 
254 $2-31.18 ) O123682 335 31-57 .16 0. 0092945 $21 25-39 .19 0 0074621 
255 42-21.18 0. 0123197 339 31-51 .50 0.009267 1 422 25-35. 54 0. 0074444 
256 412-11 .25 0.0122715 $23 25-31 .91 0. 0074268 
257 i2— 1.40 0. 0122235 340 31-45.88 0. 0092398 124 25-28. 30 0. 0074093 
258 $1-51.63 0.0121764 341 31-40. 29 0.0092127 $25 25-24.70 0.0073919 
259 $1-41.93 0.0121204 342 31-34.74 0. OO91S858 $26 25-21 .12 0. 0073745 

343 31-29. 21 0. 0091590 27 25-17 .56 0.0073573 
260 11-32. 31 0 0120827 — 344 31-23 .72 0. 0091324 128 25-14.02 0. 0073401 
261 $1—22.76 0. 0120364 345 31-18. 26 0. 0091059 $29 25-10.49 0. 0073230 
G2 11-13.28 0 O119905 346 31 2.83 0. 0090796 
°63 tl- 3.88 0 0119449 347 3l-— 7.44 0 0090534 $30 25- 6.98 0 0073059 
64 10-54. 54 0 O1L1LS997 348 3l- 2.07 0 0090274 131 25- 3.48 0. 0072890 
265 10-45.28 0 OLIS548 349 30-56.73 0. 0090016 132 25 0. 0072721 
266 10-36 .09 0 O11S102 133 24-56. 54 0. 0072553 
267 10-26. 06 0. 0117660 350 30-51.43 0 OOS9T75S $34 24-53 .09 0. 007 2386 
268 10-17 1 0. 0117221 351 30-46 .15 0 OOS9502 135 24-49 66 0. 0072220 
269 10- SUS 0 OLL67S6 352 30-40. 91 0. O0OS9248S 136 24-46. 24 0.007 2054 
353 30-35. 69 0. OOSS996 137 24-42 .84 0. 0071889 
270 10 0. 0116353 354 30-30.51 0. OOSS744 13S 24-39 .45 0.0071725 
97 1 39-51.14 0 0115923 355 30-25.35 0 OOSS494 439 24-36.08 0. 0071562 
272 39-42. 35 0 0115497 356 30-20. 22 0 OO88245 
273 39-33 63 0. 0115074 357 30-15.12 0. OOST99S 140) 24-32.73 0. 0071399 
274 39-24. 96 0. 0114654 358 30-10.05 0. OOS7753 $41 24-29. 39 0 0071237 
275 39-16. 36 0. 0114237 359 30 5.01 0 OOS7508 $42 24-26 .06 0 0071076 
276 39- 7.83 0 O113823 $43 24-22.75 0 OO70916 
977 38-59. 35 0. 0113412 360 30 0. 0087265 $44 24-19. 46 0 0070756 
278 38-50. 94 0 0113004 361 29-55 .01 0. 0087023 $145 24-16.1S 0 0070597 
279 38-4258 0 0112599 362 29-50 .05 0. OOS6783 $46 24-12.91 0 0070439 
363 29-45.12 0. 0086544 447 24- 9.66 0 0070281 
280 38-34. 28 0 0112197 364 29-40 . 22 0 0086306 14S 24- 6.43 0 0070124 
281 38-26.05 0 O1LLI798 365 29-35. 34 0. OOS6070 149 24-— 3.21 0 006996S 
282 38-17 .87 0.0111401 366 29-30 .49 0 OOS5S835 
283 38- 9.75 0.0111008 367 29-25. 67 0 0085601 $50 24 0. 0069813 
284 38- 1.69 0.0110617 3638 29-20 . 87 0 0085368 151 23-56 .81 0 0069658 
PR5 37-53.68 0 0110229 369 29-16.10 0 0085137 $52 23-53 .63 0 0069504 
286 37-45.73 0.0109844 $53 23-50. 46 0 0069351 
287 37-37 .84 0. 0109461 370 29-11 .35 0. 0084907 $54 23-47 .31 0 0069198 
2R8 37-30 0 0109081 371 29—- 6.63 0. 0084678 $55 23-44.17 0 0069046 
289 37-22.21 0 0108704 372 29—- 1.94 0.0084451 $56 23-41.05 0 0068894 
373 88-37 . 27 0. 0084224 457 23-37 .94 0 0068744 
290 37-14.48 0.0108329 374 23-92. 62 0 458 23-34. 84 0 0068594 
291 37— 6.80 0.0107957 375 28-48 0 $59 23-31 .76 0 0068444 
292 36-5918 0. O1LO7587 376 28-43 .40 0 ; 
293 36-51.60 0.0107220 377 28-38 .83 0. 0083331 160 23-28 . 69 0. 0068295 
204 36-44.08 0.0106855 378 28-34. 28 0.0083110 161 23-25. 64 0. 0068147 
295 36-36 .61 0 0106493 379 28-29 .76 0. 0082891 162 23-22. 60 0. 0067999 
206 36-29.19 0 0106133 163 23-19. 57 0 0067852 
287 36-21.82 0. 0105776 3380 28-25. 26 0. 0082673 464 23-16. 55 0. 0067706 
298 36-14.50 0.0105421 351 28-20 .78 0. 0082456 165 23-13.55 0. 0067561 
299 36-— 7.22 0.0105068 382 28-16.33 0. 0082240 4166 23-10. 56 0 0067416 
383 28-11.91 0. 0082025 167 23-— 7.58 0 0067272 
300 36 0.0104718 384 28- 7.50 0. OOS1S8S12 168 23-— 4.61 0 0067128 
301 35-52.82 0.0104370 385 28-— 3.12 0. 0081599 169 23- 1.66 0 0066985 
302 35-45.69 0.0104024 386 27-58 .76 0. 0081387 
303 35-38 .61 0.0103681 387 27-54.42 0. 0081177 170 22-58 .72 0 0066842 
304 35-31.58 0.0103340 3388 27-50.10 0. 0OSO0968 471 . 22-55 .79 0. 0066700 

305 35-24.59 0.0103001 389 27-45.81 0. 0080760 72 22-52. 88 0.0066559 
306 35-17 .65 0.0102665 473 22-49 .98 0. 0066418 
307 35-10.75 0.0102330 390 27-41.54 0.0080553 174 22-47 .09 0. 0066278 
308 35- 3.90 0.0101998 391 27-37 . 29 0. 0080347 475 22-44. 21 0. 0066138 
309 34-57 .09 0. 0101668 392 27-33. 06 0. 0080142 176 22-41. 34 0. 0065999 

393 27-28 .85 0. 0079938 477 22-38 . 49 0. 0065861 
310 34-50. 32 0.0101340 394 27-24 . 67 0. 0079735 178 22-35.65 0.00657 23 
311 34-43. 60 0.0101014 395 27-20.51 0. 0079533 179 22-32 .82 0. 0065585 
312 34-36. 92 0.0100690 396 27-16. 36 0. 0079332 
313 34-30. 29 0.0100368 397 27-12.24 0.0079132 480 22-30 0. 0065449 
314 34-23. 69 0. 0100049 398 27-— 8.14 0. 0078934 iS1 22-27 . 20 0. 0065313 
315 34-17 .14 0.0099731 399 27- 4.06 0. 0078736 $82 22- 24.40 0.0065178 
316 34-10. 63 0.0099415 183 22-21 .61 0. 0065043 
317 34- 4.16 0.0099102 400 27 0. 0078539 iS4 22-18.84 0 0064909 
318 33-57 .74 0. 0098791 401 26-55. 96 0 0078343 iS5 2?-16.08 0. 0064775 
319 33-51 .35 0. 0098482 402 26-51.94 0. 0078148 186 22-13 .33 0.0064641 
103 26-47 .94 0. O0O77954 1S7 2210.59 0. 0064509 
320 33-45 0.0098174 104 26-43 .96 0. 0077761 {SS 23. 7. 87 0. 0064377 
321 33-38. 69 0. 0097868 105 26-40 0. 0077569 184 22—- 5.16 0 0064245 
322 $3-32.42 0.0097 564 106 26-36. 06 0. 0077378 
$23 33-26.19 0. 0097261 107 26-32.14 0. 0077188 190 22— 2.45 0. 0064114 
324 33-20 0. 0096961 408 26-28 . 23 0.0076999 191 21-59 .75 0. 0063983 
3205 33-13. 85 0 0096663 109 26-24 .35 0 OO76S11 142 21-57 .07 0. 0063853 
326 33—- 7.73 0. 0096367 103 21-54.40 0. 0063723 
327 $3 1.65 0. 0096072 410 26-20 .49 0. 0076623 $04 21-51 .74 0. 0063594 
328 32-55.61 0. 0095779 $11 26-16 64 0. 0076437 195 21-4909 0. 0063466 
329 32-49. 60 0. 0095488 412 26-12. 82 0. 0076251 196 21-46.45 0 0063338 
$13 ~“6- 9 Ol 0. 0076067 107 21-43 .82 0. 0063211 
330 32-43. 64 0. 0095198 $14 26 ». 22 0. 0075883 10S 21-41. 20 0. 0063084 
331 32-37 .70 0 0094911 115 26— 1.45 0 OOT7S5700 1909 21-38 .59- 0. 0062957 
332 32-31.8] 0. 0094625 116 25-57 .70 0 OOT7F5S5IIS 
33 32-29. 9 QO OOO4S41 11 O6 0 OO7 5337 500 °1-36 0 0062831 
334 32-90 12 0 OOOFO59 t1S row) i OOF O15: 
Explanatory lhe table gives the number ol le 51 to SOO. It e) of polygons, o1 half the angle subtended | i side and the sime 
half angle ro get the length of a de of al po ro ‘ ber o le neluded t hee mits of the table 1 itip t oTTespo 
the table by the diameter of the circun ribed cirel 


Table of Sides and Angles of Polygons 
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Making Files in a Modern Plant 


The Methods and Machinery Used by Henry Disston & Sons 
of Philadelphia in the Operations of Their File Department 


EDITORIAL CORRESPONDENCE 





It does not take a very old machinist the blanks are sorted into sizes and [HE FILE-CUTTING 
to remember when machine-cut files were bundled for convenience in handling 
forcing their way against the idea that The file-cutting proper begins in Fig. 
only a hand-cut file really amounted to GRINDING THE BLANKS , showing a few machines out of a very 
anything. But they won out and have : : large 1 ber in order to have ; . 
anyt , / . 4 = The blanks are now ready for grinding irge number in order to have them large 
-ome to stay, the hand-cut hile bDeing a , , enonogl sho. tails 
ae ot ae a ~ Be 4 ute before being cut and go to the grinding igh to show d 
: y 1ese days and the hi file cut- , : , , , ' 
rarity in these da) ind t e an € cut- room, one of the machines being shown The teetl re cut by a chisel operated 
ter is decidedly scarce [he material 
used varies according to the ideas of the NUMBER OF TEETH TO INCH 
makers, the principal conditions being a Regular Taper 
tough steel of a high grade to take th 3h 44S + 6 ¢ s 9 he 
‘ : Length per inch 64 6 52 50 48 46 $ 4 i i s t i 
proper hardening necessary for a good file Slim Taper 
Crucible steel is now generally used for feeth per inch 64 64 60 58 56 52 ) 50 46 46 44 4 s 
the best files Mill Bastard 
° . j > t » ) } lt) = ‘) ‘ 
Henry Disston & Sons, Inc., Philadel Length in teeth per 
phia, Penn., through whose courtesy thes« ” ow 8 4 4 > = "= = 
. , _ . ; Flat Bastard 
illustrations and information were secured, 
r ; 3 leet! per icl is 49 ~ t t ‘ ‘ t it i4 

make all their own steel for files and for 
saws, using the crucible process Figs I in Fig 5 [hese are large eri dstones, I I l slide which 1s raised by a 
and 2 show the charges of metals ready © feet in diameter, running at suri powertul springs e to 
for the crucible and the pouring into in speed of about 1735 feet a minute and th rike t low that drives th isel into 
gots [he steel is then rolled into strips wheel is moved back and ft rth across th I nk ind ral s the file tooth Lhe 
of a proper section for the files to be cut work by a cam arrangement at the end of anks are held on a strip of zinc, pet 
and we come to the file-making depart the shaft. The blanks are loaded into a_ haps a sixteenth of an inch thick, placed 
ment holder as shown in the front, held vet t} f t machine. This bed can 























FIG. I. CHARGES FOR THE CRUCIBLES FIG. 2 POURING THE INGOTS 


The strips are cut into multiples for largely by their tangs, and pressed against be inclined to any angle to give the de 


the files and then go to the hammers the grindstone by the operator. In the sired rake to the teeth or can be swung 
to have the tangs forged down as shown case shown the edges are to be ground, sideways to cut the teeth at any desired 
in Fig. 3. Each hammer has its own gas- the front ends of the files being wedged angle across the face of the file and an 
heated forge. After the tangs are forged to make up for the taper in the thickness automatic feed carries the blank past the 
the points are forged to size unless they and to hold them firmly together. Then cutting chisel as each tooth is cut. When 
are blunt files. Then they go to the an- the holder is turned around so that the we consider that these machines strike 
nealing room to remove internal strains edges come next to the grindstone and the from 2000 to 2200 blows per minute and 


and to be made soft for the cutting pro whole thing moved up and down auto- that every blow means a tooth, it becomes 
cesses which follow matically. The flat sides are ground in evident that a file is cut in very short 

Then comes the straightening, which is the same way and they are then ready t rder and that the output per day 1s large 
done by hand as shown in Fig. 4, where be cut for h man or machine 

















































ANGLES AND SPACING OF I|EETH 

[he angles of teeth vary with different 
makers but ar lly ween 25 and 55 
degrees, the latter for the first cuts, which 
curiously enough a alled over cuts and 
the smaller angles for the second or “up 
cut” on double-cut files. While spe: ak ing of 
teeth it is interesting to note that the pitch , 


varies with the size of the tik wen a 4-inch 
teeth per 
table 


of tooth spaces may be of interest in this 


have as 
smooth cut Che 


bastard file may many 


inch as a 12-inch 
practice of 


connection as representing the 


the Disston works 


THE STRIPPING PROCESS 


The edges are cut first and the files then 
shown in 
slides in 


smooth 


stripping machines 


horizontal 


go to the 
Fig, 7 These have 


which files are used to strip or 





down the burs raised on the sides by the 
teeth cut on the edges These files move 
back and forth over partly cut files 
and smooth the sides for their teeth to be 
cut. On most three-cornered files there 
are teeth cut on the corners first, then the 


sides are stripped of the burs, the sam 


as the flat files . few are made, how 
with no teeth on the corners, the 


ind making a 


ever, 


side teeth coming together 


very sharp corner. Then the files go back 
to have the sides cut 
After cutting, all files are carefully in 


spected, stamped with the maker's nam 


out any curving 
teeth 


bending and at 


and. straightened to take 
due to the cutting of the 
times there is very little 
others the files curve up so as t 
resemble a new 


Some 


will 
moon 


MAKING SMALL FILEs 


One department is devoted to what is 
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known as the Superfine files These are 


graded by numbers instead of names, as 















FORGING THE TANGS 
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5. GRINDING THE 
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FIG. 4 


STRAIGHTENING THE FILES 
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ay 
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in the old way. The 


especially for high-grad 


the most careful 
making 
Some s1 
made by a pl SS 
of 
cornered t 
is used, and | lrawi 
nealed file 
very quick! his is 


very small and fine Supe: 


others are 
Hardening is the ne 
cess, but before this 1 


“pasted” wit! 


cutting as in regular 


a : 


j 


SUPERFINE 
s« hles are made 
irk and receive 
ion all through the 
S lave heir teeth 
ling instead 
files. \ 


" 


n the edges only 


= 
three- 


; 1 
Is Over the 


g an- 
tec ire p xluced 
e only o1 


xt step in the pro 
s done each file is 
of flour and other 


ingredients to prevent the sharp points of 


} ivy 
CU il 


the teeth being burt 


is used for heating, 


¢ 
mersed the required | 
then dipp ] ] 


each file 


engeth of time and 


Lead 
being im 


ithe heating 














DEPARTMENT 




















are kept at a temperature of 90 degrees 


Fig. 10 illustrates the furnaces and the 
tanks of brine about as well as they can be 


shown in a view of this kind The fur 


naces use oil heating the crucibles of lead, 
this being a sour of heat that can be 


rolled and maintained at a con 


easily cont! 
stant temperature, which is necessary for 
uniform hardening 


After the hardening they are dipped in 


clean water, put under a mild sand blast 
or scouring machine to remove all dirt 


and toreign matter f1 n the teeth 


They are then brushed clean and _ are 
d:pped in lime water which neutralizes 
any tendency to rust, then dried by a 
steam process [hen the tangs are held 
ir a lead bath long enough to draw the 


the itself SO as 
} 


being brittle 


up to hile to pre 


the 


temper 


vent tang enough to 


break under the strain of filing. The 








GRINDSTONES IN STOCK 


cy 
CS 


hardness of the themselves is not 


drawn in the leas 


Phe 


ways Pheit 


; 


Disston company are fortunate in 


two saw department makes 
or their product, using 
lhis not 


30,000 d I year in this way. 
mly makes a market for a large number 


of files, but also gives them a chance to 


krow t that he le 5 

the s] Id Saw makers have tl 
reputatio1 F heing ‘ular abo 
eputa tl Ir being very particular abé 


and if there should | 


would be 


the files they use 


ng there a wail in 


Saws 


les and uses up 


grinding of fi 
a large number of stones and some id¢ 


had 


ber of stones they keep in stock 


of the number can be from the nun 
as show! 
». Their practice is to run ston 
teet 
minute 


in Fig 


for machine grinding 1735 and for 


hand grinding 3658 feet a 




















FIG. 6 


TITE FILF 


CUTTING 


MACHINES 
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Toughened Gears for Automobiles 


M. Howle 


By J. 


American automobile makers, as a rule, 


use case-hardening steel for the manu 
facture of gears It must be admitted, 
however, that this process of case-hard- 


ening the steel after machining proves to 


be inefficient and very often costly on ac- 
count of the extra labor required to 
eliminate the errors of distortion 


Iuropean makers have also experienced 


this trouble and have made experiments 
in the use of a special steel which permits 
of a process of toughening, before the 
final machining of the teeth. These re- 
sults are so. satisfactory that several 
makers now use gears treated only in this 
way, nd tl pro ly only as cheap 
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The process of hardening and tempering 
varies, according to the degrees of hard- 
in particular cases, and 
satisfactory results have been obtained as 
The blank is heated extremely 


ness 


required 


follows: 
slow on the plate in front of an ordinary 


furnace, and then moved inside. As it 
becomes hotter, it is gradually moved 
toward the hottest part of the furnace, 


which should register about 1560 degrees 
l‘ahrenheit. 

When taken out of the furnace it is 
placed between two plates, which are 


shaped so as to follow the contour of the 


sides of the blanks, 


and immersed in water 


at a temperature of 575 degrees Fahren- 
heit, by means of tongs which grip the 
center of the plates. The whole is dipped 


vertically to a good depth and must re- 
while immersed. 


to the bath 


main perfectly stationary 
In removing from the furnac 


























FIG. I0. W HERE 


inning, which 


but also more quiet rt 
essential 


most 


\ general survey of European firms 


that results have 


known 


excellent 
steel 


shows some 


been obtained from a as 


“Mangano Siliceux” steel, which is com- 


monly used for the springs of wagons and 


automebiles, and a few notes on. the 
method of treating this metal may be of 
lnterest to many readers. 


The steel for gears is usually supplied 
in blanks, or in the bars from which they 
and the following gives a few of 
blank 


steel when manufacturing gears 


are 
the 
thi 


cut, 


principal operations on a of 
The block is rough-turned and annealed 


and 


leaving 


is turned and 


ordinary 
to 


in the 
bored 


margin for grinding 


Way, 


dimensions, sufficient 


It is then roughed, 


on the gear-cutting machine, leaving about 


an inch for a finishing cut 


THE 


Ci 


| 
t 


t 
I 
1 
t 
f 


resinous 


I 


t 


1 


\ 


ILES ARE HARDENED 
re should be taken not to expose the 
lank to the air longer than is necessary 


© place it between the plates. 
The the 
ind is best done by using a lead pot, heated 


second process is tempering, 
© a temperature of 850 degrees Fahren- 


Phe 


t is of a uniform temperature, care being 


icit blank is placed in the pot until 


aken to have the blank perfectly dry, be- 


ore placing it in the lead bath. A piece 


t white wood, such as poplar, or a non- 


wood, should just char when 


ubbed on the blank, but should not smoke 


x blaze. After this process the teeth of 
he gwar should be sufficiently hard to 
make it dificult to get a grip of the steel 
vith a file 

Che blank should then be placed in a 


( 


‘abinet designed to exclude all possibility 


of 


cor i] 


noticed that 


f currents and allowed to 


ft gradually 


alr, 


It will here he 


December 17, 1908. 


the web of the gear is soft and that only 
the surface of the teeth is hard. This is 
one point of advantage in using the plates. 
They do not allow the web to cool too 
suddenly, and at the same time the blank 
will be found to remain much nearer to 
its original form that when dipped with- 
out them. 

After the hardening or toughening pro 
cess described above, the blanks are 
ground to size and their faces and holes 
all finished to their respective dimensions. 
This latter point will be much appreciated 
by those in charge of the gear-cutting de 
partment, owing to the fact that each gear 
when two or 
the 


of straining the arbor when clamping them 


will have true faces, and 


more are mounted together chance 


is small. In case-hardened gears there is 
often a considerable twist found in gears 
having thin webs, and owing to sides 
not being true, when clamped to the shafts 
they run considerably out of tt Any 
twist of these toughened gears, howevet 
is ground out and they are then mounted 


the gear-cutting machine, where the 


nal operation, that of finishing the 


completed. After this operation, ther 


no distortion, the piece being a finished 


gear which is considerably mot 


than is possible with a case-hardened ¢ 
The most unsatisfactory means ha 
be resorted to in order eliminate the 
errors in the latter and ver ft 
trouble is aggravated instead of eliminated 
When the ex cutting is completed th 
eear is mounted on its shaft and is 
tor the gear box. 
It is generally conceded that vears cut 


by this method run quieter and give very 
The durability of the 
and 


satisfactory results. 


gears is also good after running a 
short time 


a glossy scale is produced on 


the teeth which appears to b tisfac 


aS & 
a case-hardened surface 
As this proc 


tory as 
ss is followed to advantage 
firms build it should 
that who build the of 
car for touring purposes could cut such 


by who taxicabs, 


follow firms class 


gears with the knowledge that the cost oft 
production is not unreasonable. 
The tensile strength of this steel when 
heat-treated in this manner is from 223,000 
to 250,000 pounds per square inch. For 


differential pinions the same process is 


The 
following table gives the temperatures for 


used, but with varying temperatures 


gear and differential pinions: 


Gears for Gear Boxes 


1) Heat to 1560 degrees F, 
85 degrees F 


Cool in water ¢ 


2) Heat to 850 degrees F. Cool in air 
Rear Axle Gear Bevels: 
1) Heat to 1560 degrees F. Cool in water at 
85 degrees 
2) Heat to 850 degrees F. Cool in air. 
Differential Gears 
1) Heat to 1560 degrees F, Cool in water at 
85 degrees F 
2) Heat to 850 degrees F. Cool in air. 
Differential Pinions: 
1 Heat to 1560 degrees F, Cool in water at 


70 degrees F. 


») Heat to 575 degrees F. r 


Cool in air. 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 
A Gage for Testing Gear Teeth — shaped gear tooth after which 1 soba ppcotone pp 


is hardened \ variation of about \MI 
































100 part of an incl 1 be detected Fig. 1 jig e 
A gage for testing the truth of autom with the device. Gages like this are used ing a hole i tach hrace hall at rinht 
bile gears after they have gone through for both spiral and 
h spiral ; 
the case-hardening process is shown here Detroit. Mic] 1) 
with. The test is made on a single tooth, 
and the number of teeth requiring testing — 
is left to the judgment of the person in 
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GAGE FOR rING GEAR TEETII how lotted In Tr] positior 








oof 
a { 1 S ated \ ) 
being held t tw cite re ingies 10 
drill 
, , 
phe jig Db UG, ig was Dulit up t 
the form shown, the wood pieces being 


held in by a tapered wedge H. Normally 


the jig is correctly ogres for two 
holes, and for the other is tilted to bring 
the bush hole vertical The jig seine on 


three feet, two being fixed to the side 
plates of the body. The third foot is 
formed on the end of the jig body. The 
upper end of the rod is fitted with a catch 
plate K, Fig. 4 

On the top of the jig is a catch L and 
a stop pin shown in Fig. 4, the plate 
- leaves two of the 
ered for drilling. The third hole is cov 


, 


ered by the plate. To uncover this: hole 


bush holes M uncov- 


the catch plate K is forced down against 
the spring and under the catch LZ thus un 
covering the hole, and at the same time 
forcing the rod out the amount the jig 
has to be tilted, as indicated by the dott 
outline in Fig. 5 
[his procedure absolutely prevents the 
drill from being put into the wrong bush 
which would be disastrous to the No. 60 
drills used. This principle results in a 
rapid action that could be well applied to 
ther types of jigs. 
England W. 


London, MappIson 





Chucking Piston Rings 


I saw recently a good makeshift chuck 
for cast-iron piston rings which had been 
turned, bored and cut off approximately 
The chuck 


is used to hold them while they are being 


to width from a long casting 


finished to width with a double tool. The 


> J 
B t Cc B 


.* 
; YR \\ 


B P yy. 
A / 











CHUCKING PISTON RINGS 


front elevation shows the rig with a ring 
in place and the side elevation shows it 
without a ring 

A is a three-jaw universal chuck. The 
jaws B have three plates C made of 
inch boiler plate fastened to them with 
two cap-screws and two dowel pins each. 
These plates are turned on the outer 
edge to suit the rings to be operated on. 
The boiler-plate pieces C are, of course, 
thinner than the width of the 
ring. With this rig the ring is supported 
early all around and the ring is rigidly 


finished 


held. The range of this rig is consider- 


AMERICAN MACHINIST 
ible, a resetting of the jaws and a light 
cut-off, the periphery being all that is 
lecessarv to accommodate a new size 
of ring, the movable jaws having suf 
ficient range to take care of the clamping. 

E. A. Drxte. 
New York, N. Y 


Attaching Paper to Drawing 
Boards So that There 


are no Obstructions 


I herewith inclose tracing showing a 


new method of attaching drawing paper 
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Aa) 
\ ACH IN( i PEI ) HI RAWINE BOAT 
to a table « board, which leaves the su 
face f from thumb-tack obstructions 


ind which can be used on the left side 
only or entirely around the board. Fig 
2 shows the left-hand carrier of a drawing 
board or table. A is the board, B is the 
blade of a 
with the paper H underneath. C is the 
stock of the 
iron 5¢x'% inch let into the table and 


square resting thereon, 


-square, D is a strip of 


sh with its upper surface. E E E are %- 
inch hook bolts with thumb nuts. FF 
are notches cut in the drum plate to ac- 
commodate the hook bolts When the 
edge of the paper is slipped under the 
hooks and the thumb nuts tightened the 
paper is securely held and the upper sur 
face is entirely free from obstructions. It 
is not absolutely necessary to have the 
iron plates, the hook bolts above will do 
the work; 
board and insert the little bolts making 
rabbet of sufficient depth 


simply cut out a rabbet in the 


sure to have the 
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for the bolts to clear the blade of T- 
uare;the iron gives a permanent true 


5 
cdg 

Fie 3 shows an improvement in draw- 
ing boards or tables and T-squares. 


j 
“1 4 


!A represents the drawing table, B 
the blade and C the stock of an ordi 
nary T-square. J is a wooden bar about 
1% inches wide, which, with the stock of 
the T-square, should just equal the thick 
ness of the drawing table or board. This 
bar J is placed about 2 inches from the 
left end of the table so as to bring the 
outer edge about even with the outer edge 
of the stock of the T-square. It should 
project about 3 or 4 inches in front of 
the table at WM. This bar is supported and 
held in position by two pieces of iron 
1gx3¥% inch; only one of these pieces is 
shown at J. One end is screwed to the 
under side of the drawing table and the 
other end to the under side of the bar J 
The stock of the T-square rests upon and 
slides on this bar J, as shown in Fig. 2 
K is a small block of any convenient 
width about 2 inches long and of a thick 
ness equal to bar J; this bar is fastened 
to the 
[-square by two small screws. To this 
block is fastened a spring S. When prop- 
erly formed this spring holds the stock 


under side of the stock of the 


of the T-square tight against the end of 
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FIG. 3. SPRING-HELD T-SQUARE 


the drawing table. This enables the oper 
ator to work and use his triangle 4 or 
feet from the end of the table. 


Dedham, Mass. JoHN SWEENEY. 





Recent developments in steel-rail mal 
ing in order to secure rails which will con 
bine hardness and toughness to resist 
wear and fracture have been with chrom 
nd rolled manganese and from exper! 
mental data obtainel give promise of 


satisfactory results 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


The Information Wanted on 
Punch Press Work 





On page 533 J. H. S. asks for informa- 
tion on how to put the stampings back 
into the plate. In die work of this char 
acter the conditions vary with the jobs 
so it would be very difficult to give a 
satisfactory answer without a drawing of 
the particular job in view. 
place the stampings in the stock and they 
will stay without any crimping, and they 
will be in quite tight. It all depends upon 
the thickness of the stock. 

The line cuts show a combination pierc- 
ing, blanking and forming die, that this 
trick was used on. The object in this 
particular case was to use the stock as 


You can re- 


them into the 
After the 
fourth stroke of the press two pieces are 
made at each stroke. 
replacing the blank in the stqck is as 
The blanking die instead of be- 


the stock and deposits 


forming die and forms them 
The operation of 


follows: 
ing open clear through, as usual, is filled 


with a spring plunger marked C. This 
plunger just comes flush with the top of 
the die and is adjusted by the nut D. 


This plunger or knockout is forced up 
by a piece of round rubber marked E, 
the tension of which is regulated by the 
screw F. 

The punches have a very strong spring 
stripper, not shown in the drawing, but 
made in the usual way, using rubber for 
springs instead of coil springs. As the 
punch blank the 


descends to make a 








j - 








FIG. I. TOP VIEW OF BI 
1 Shuttle to carry the blanks to the form 
ing die. In this die we make two complete 
pieces at each stroke of the press. 

Fig. 1 shows the blanking and forming 
lie, top view A being the combination, 
piercing and blanking die; B the form 
with its 34g inch below 


ng die face set 


Fig. 2 is a view 
f the punch shank and punches 

Fig. 3 shows the two dies A and B, a 
ection of the die shoe and the mechanism 
r driving the blanks back into the strip 
he action of this die is as follows: The 
tock is fed from the right side to the 
ft. The first stroke of the press per 


the face of the die A 


rates; the second blanks; the third 
roke drives the blanks into the stock, 
1 the fourth takes the blanks out of 


ANKING 


AND FORMING DIE 


to hold th« 
through the 
ascends the blank follows 


spring stripper acts aS a vIs¢ 
stock, the 
blank and as it 
it up, being forced up by the plunger C, 
the stock being held solid with the spring 
stripper while so doing. In 


punch goes on 


a single-act 
ing have not found it possible 
to force the blank perfectly flush with the 
stock, but 
stroke of 
finishes driving them in as they are caught 


press we 


as they are nearly in, the next 


the press the spring stripper 


between the face of the die and stripper 
stock 
was only 0.025 inch thick and the 
15/16 


used 
blank 


They were in so 


In this particular case the 
inch diameter 
tight that vou could not force them out 
The 


degree of tightness would depend entirely 


by hand without bending the stock. 


FOR THESE 


ALSO 


upon the 
To do 


it would 


thickness and size of the blank. 


this job as it should be done 


require a triple-action press, 


double-acting on the rams and the third 
action to work the positive knockout from 
the bottom 


Grand Rapids, Mich r. C. Mason. 





A Peculiar Case of Wear in 
Gear Teeth 

Referring to E. Fergus Duncan’s article, 

a suggestion 

the 


on page 273, I wish to give 


for detecting the real cause of de- 


scribed trouble. 























It is a well known fact that nearly all 
pes! : 
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FIG. 3 
SIDE VIEWS OF PUNCHES AND DIES 
or wheels with metal teeth rattle when 
run at high speed. Even if the teeth are 


practically perfect in form, this disadvan 


tage can be noticed, which has its origin in 


the vibr f the wheels and more so 


tions 
eated on the ends of long 


When so mounted they 


when they are 
and elastic shafts 
as pendulums swinging 
And as any 
pendulum makes only a certain number of 
the 
vibrating ac- 


can be regarded 


on their turning axes. 


movements per unit of time, wheels 


also have the tendency of 


cording to their own conditions. These 
vibrations can reach such magnitude as 
to be seen with the naked eye. The 


vibrating of the wheels is practically elim 


inated when less elastic materials, such as 


rawhide or wood, are used for the teeth 








808 


reason it is impossible to use 
inelastic material for the the fol- 
lowing cases of wheel vibrations can be 


If for some 
teeth, 


distinguished : 

I Where the 
(take:, per unit of time) of both wheels is 
as the number of teeth coming 
Chen the vibrations will grow 
Every 


number of vibrations 


the same 


mito contact. 


in length to a certain inaximum 


tooth coming into gear will give a small 


impulse, which is added to the swinging 


energy already present until the clasticity 
material absorbs further impulses. 


of the 
| vibrations remain constant and 


the teeth coming into gear will, instead 


rolling on each other 


with a blow, which can 


smoothly, mee 
] that the 


magnitude 
teeth is exceeded and ab 
lw Wl be the « 


onsequence. 





number of vibration 


Where 


not coinecid with the number of 


the 


oming into gear Let, for instance, 
g9 and the num 
there will be 


and one of 


number of vibrations be 


ber of teeth 100 [hen 


period ot growing intensity 


diminishing intensity of the vibrations. 


3. Where the revolutions of the wheels 
do not coincide with the number of teeth 
coming into gear and, therefore, the vibra 
tions will reach as above a minimum and 


a maximum, but with the distinction that 
the twi extremes always occur at the 
same spot on the circumferences of the 
wheels 

It seems to me that Mr. Duncan's miter 
wheel belongs to the last described Ccas¢ 
If the speed of this wheel had_ been 
changed only by a small amount the mini 
mum and the maximum would not have 


repeatedly hit the same spot of the wheel’s 


circumference, and the wear of teeth 

would have been less, if the maximum of 

excessive pressure on the teeth had found 

at its recurrence a new spot on the wheel's 

‘ umferenes Conrap DruTscH 
\Vintertht Switzerland 
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Engine Lathe Attachments, and 
Time Required for Machine 
Work 


On page 379, Fred H. Colvin, in his 
article on “Time Required for Machine 
Work,” refers to the engine lathe as be- 
ing somewhat neglected as regards the 
designing of fixtures and attachments to 
facilitate rapid production of work. 

This is quite true, and cases often occur 
where an expensive equipment of tools is 


made togproduce a given piece of work 


which could have been made quite as 
cheaply on a lathe that cost much less, 
while the quality of work turned out 


would be quite satisfactory. I do not mean 


to infer that the turret lathe has no place, 
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to A, E is the eyebolt and nut for gripping 
the piston up to B, by passing over the 
gudgeon pin F. The pistons are turned 
down to size in the ordinary way and the 
back rest, shown in Fig. 2, is mounted 
on the saddle to carry the two comb tools, 
shown in Figs. 3 and 4, for roughing and 
finishing the piston-ring grooves. 

While the roughing tool is at work, the 
finishing tool stands out past the end of 
the piston, but when the rest is moved 
along it stands out ™% inch farther than 
the rougher, so that the latter stands clear 
of the work. These two comb tools are, 
of course, turned upside down, being at 
the back of the lathe. We have two old 
engine lathes fitted up specially for turn 
pistons, and it surprise 
to that 


ing these may 


some of your readers learn ont 














but still, with a good man on the job, the operator at $5 per week runs them both, 
nnn 
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\TTACH MENTS AND TIME REQUIRED FOR MACHINE WORK 
engine lathe is still the king of tools, and) and can turn one hundred complete pis 
is not yet ousted by any of its rivals. tons a_ week. The turret-lathe met 


lake, for example, the steel bevel-gear 


blank, shown on page 98, Fig. 1. This is a 
most interesting example, which your cor 


respondent has shown in an admirable 


way, the exact method of performing the 
various operations, in proper sequence, 
and the fact of the engine lathe making 
the best the that 
“there is life in the old dog yet,’ and 


likely to be, despite the advance made in 


time job, shows 


on 


the design of turret lathes during the last 


few years 
We do a large quantity of the pis- 
tons, as shown dotted in Fig. 1. They 


are first gripped in a chuck bored out at 
The 


pin hole F is then bored, and the castings 


the bottom end and rough-turned. 


are finished on an engine lathe ready for 
the 
plate supplied with the lathe 


grinding A shows ordinary face 
B is a cast 
the to 


ft on the face-plate, and the front end 


ing, which is bored out at back 


C is turned down to be a good fit inside 
the bored the 
DD are 


end of piston, as shown 


two set screws for securing B 


would have to be pretty slick to beat this 

The article shown on page 166, a fe 
weeks ago, on machining a brake-drun 
lining rings, struck me as being a case 
spending money on an expensive equip 
ment, to do a very simple job, which ca 
be done on any engine lathe, with vet 
little outlay in tools. In Figs. 5 and 
a similar piece of work in gray iron 
shown. These are cast in 


pots, as yo 


correspondent described, bored and 
turned, then parted, 
50 at a time. We 
lathe the 
times of production, 30 minutes each, w 
too much for our liking, so we tried the: 
on an engine lathe, with the simple to: 


Fig. 6 is simp! 


as shown, in lots 
tried an 
job at first, but tl 


expens! 


turret on 


shown in Figs. 6 and 7. 
two boring ‘bars mounted on the rest 
the same time, one boring and the oth: 


turning. Fig. 7 is a forked bar for 


same purpose. The man actually broug!l 


the time down to 15 minutes, and hi: 


kept that performance upon every batc! 


since 
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Figs. 9, 10 and 11 (the latter a section) 
show a threaded gray-iron ring, which 
we make in batches of fifty, in a similar 
manner to the previous example. We 
formerly made these on one of the best 
turret lathes, with an expert operator of 
many years’ experience on it. The times 
always worked out at about 65 minutes 
per ring, on an average. 

Being overtaxed one day with work in 
the turret department, and short in the 
engine-lathe section, we transferred som, 
of these rings and gave them to a good 
engine-lathe operator, reminding him of 
the fact that he would have to compete 
with the turret lathe if he intended to 
draw any bonus on the job. He promptly 
responded by making over double time on 
the job, and actually bringing the time 
down to 25 minutes each! ‘he turret 
lathe operator was dumbfounded. He 
could not possibly get near the time made 
on the engine lathe. We gave him an 
other chance, but to no purpose, and all 
agreed it was no job for the turret, and 
the foreman of the engine-lathe section 
now has that job snapped up every time 
it comes along 

I have seen many other jobs in shops 
where they seem to have a mania for de 
signing tools for capstan lathes, done on 
expensive machines, when they could have 
been turned out in much less time on a 
simple engine lathe with a bit of fore- 
thought, and attachments 

J. T. SAMUELS 
England 


some simple 


Manchester, 





A Peculiar Pattern 


Referring to the interesting article on 
page 568, Vol. 31, with the title, “Peculiar 
Pattern,” I would say that I have had 
several jobs like that As I understood 


4 Y B 
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SKETCH OF A PECULIAR PATTERN 
from the article, they made three mold 
and three separate castings, one over thi 
other, before it was done. It can, how 
ever, be made in one mold and in on 
casting, as shown in the line cut For 
such work we join 4, B and ( 
points ?; and P After 


this arrangement we cast it 


parts to 
gether on the 
as one piece, 
and when the casting is made we divid 
the parts A, B and C on the lathe. 

a good deal of skill on 
the part of the patternmaker, as the cor: 


This requires 
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box must be carefully made to insure an 
even thickness of metal all around, but 
where many castings are wanted the sav- 
ing in time, between making one mold 
and three, is considerable [he core is 
made in two halves and these pasted to 
gether, and the piece is cast on end so the 
core print at D will support the cores 


Rochester, N. Y FE. MEITNER 


Balancing Grinding Wheels 


\t page 534, Mr. Schleifer writes that 
grinding-machine makers should provide 
means for balancing grinding wheels; this 


should cause builders of these machines 
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ae 


Bi SECTION OF EMERY WHEEL CENTER 
\ND BALANCING BLOCK 
who do not have t} is feature. to sit up 


and take notice, but I think this method 
of balancing wheels rather crude and in 
What would Mr. Schleifer do 


required some 


accurate. 
if he had a wheel which 
an one of his leaden disks 


Whil he savs the holes are 


thing more tl 
to balance it 


tapered to prevent the disks from flying 
out after being spread, it looks to me as 
though heavy grinding ild r the 
loose and cause the wheel _to run out oft 
balance ig 

Mr. Schleifer is evidently familiar wi 
grinding, but | do not understand wl 
apparently has no knowledge of the grind 
ing machines built by | lis Tool C 
pany, Waynesboro, [’e1 

For a period of about 10 years this firm 
has had provisions on the plain machi 
for balancing wheels; this is partly du 
to wheelmakers mewhat yverlooking 


this particular point The emery-wheel 


center on the above machines, as shown 
in the illustration, Fig. 1, explains itself, 


but for the benefit of those not fully un 


Sog0 


derstanding this a few words 


tion may not be amiss 


of explana 


The groove, which can be plainly seen, 


runs all the way around the center, and 
is made as large as the center will allow, 
for the insertion of balance blocks. Thes« 
being made of cast iron, are split at t 


bottom, and have a pointed screw running 


in from the top, which expands the blocks 
holding them rigidly in any positio1 lwo 
of these blocks belong center, al 

1 be S juick 1 ccurate! 

iny desired position 1 he groo\ 
( See | 1g 2 

When new wheel 1s Te in S 

1 ‘ I i rul nl lat 4 | il 

Ing ‘ s taken trom the iachit 
vith t which it 1s clamped n 
bor 1 Insert l th ccentel le ind 1 
is then placed nm the valancing Wa 1 
balance hl cks are removed al d the \ 
sick located Lhe blocks are then pl ced 
11 the oro ( together at the top thie 
lightest side) and adjusted so that tl 
wheel stands in any position Grinding 


wheels made today by reputable firms are 


found very often to run unbalanced In 
fact, | am safe in saying that more than 
f the grinding wheels mad 


50 per cent ( 


today do not run in perfect balance when 
they leave the makers | have seen wheels 


} 


made by the most prominent manuta 


machine run out 


turers when put on the 
yf true as much as ‘'g inch at the per 
iphery, and yet the hole run perfectly true 
\fter the wheel 


badly that it had 


and the wheel im balanc« 
had been trued it ran s 
to be taken from the machine and bal 


] 


‘ need: this proved th ci was balanced 


> 


before it leit the makers, but why they 


do not always have tl periphery tru 
with the hole before balancing | do not 
know \ ow | inning unbalanced can 

















1) ' ic 
I Ca l 


vary mn thickness lL here ire S 
why wheels cannot be made more parallel 


(if a diamond is used in machining), as 


well as anv piece of metal turned in a 








goo 


lathe. It looks to me as though diamonds 
ire not used as much as they should be 
by wheelmakers. A grinding wheel thicker 
on one side causes defective work, and 
should be made parallel before grinding, 
and I might add, that if grinding wheels 
were machined true, they would give less 
trouble to the user. 

Referring to the question of proper 
wheels for tool grinding, the American 
Emery Wheel Works, 


silicate wheel 46 grain, 


Providence, R. I., 

manufactures 

grade 2, which | have found to be excel 

ill-round tool grinding; they ar: 

very sharp, cool cutting, and seem to cut 

faster than any vitrified wheel I have eve: 
) 


inger ot 


used, and there is really no « 
1, 


iwing the te mper. 


Waynesboro, Penn. J. H. HoLiincer 


How Should a Boy Go About 
Becoming a Mechanical 
Engineer 








\s this letter appears (on page 710) in 
the AMERICAN Macuinist I will assume 
that by mechanical engineer Mr. Watt 
means a mechanical engineer who has 
charge of the production of articles made 
chiefly of metal; whether these things be 
engines, machine tools or only metal spe- 
cialties does not make much difference. 

To be a successful mechanical engineer 
of this kind a man must know his ma 
terials and how to handle them. One of 
the most important, if not the most im 
portant, and at the same time most elu 
sive, difficult to handle and fickle ma 
terials the mechanical engineer has to deal 
with is the human material, the man be 
hind the lathe, miller 


rr planer. The tru 


nature of the man in thi shop is not 
shown to the technical graduate, whether 
he is serving his apprenticeship or is work 
ing in a drawing office or as assistant fore 
inan, picking up the elements of the prac 
tical end. The only way for young Watt 
to know the men, (he will later on em 
ploy) is to work with them at a time when 
he knows less than they do. If he has hi 
eyes and ears open he will get at their 
method of thought. He will know what 
ippeals to them and how to handle them 
One thing he will find out is that th 
average good mechanic has little respect 


for the mechanical engineer who does not 


know the practical end, but that his es 
timation of the mechanical engineer who is 
on to his job, who knows the practical 
| well t theoreti end 1 } 
that he will t han I him 
lf rather than |] nel f judgment 
ta 1 t tical h ical en 
1 4 t lh 
1 1¢ 
| | | \ | 
: 
t | ' ‘tad 
, e ( ti plan whi 1S 1 
ly ‘ ‘ ‘ rey ) t t 
| rr te] . \ ( 
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[he average mechanic does not take 
kindly to the technical graduate entirely 
ignorant of shop work or worse still the 
one who has played at making paper 
weights in the college shop. My own ex- 
perience was this: I had taken courses in 
two European universities, not with a 
view to being a mechanical engineer, but 
leaning toward the broader education 


which is considered the thing over the wa 


ter \ 


guages, including two dead ones, a little 


7 


smattering of half a dozen lan- 


chemistry not applicable to anything in 


particular, sufficient mechanics, physics, 


botany, mathematics and other more or 
| studies to scrape through ex 
ams on. If I had gone unwarned to serve 
my apprenticeship I know I would have 
i fla \ friend who had been 
through the mill cautioned me to be very 
reful not to display any signs of educa- 
tion until asked to do so. I refrained from 
hrusting my erudition on the men, made 
friends with them and soon found that 
there was quite a lot to be learned from 
them which I could not find in Rose’s 
“Medern Machine Shop Practice.” 

[ think if I had a boy who wished to 
become a mechanical engineer and I was 
unable to let him follow the Cincinnati 
plan I would get some friend with a shop 
a hundred miles or so away from home to 
give him a job as an ordinary apprentice 
for say two years with the distinct under 
standing that there would be no favoritism 
shown, that the boy should have the busi 
ness rubbed into him pretty hard. If they 
didn’t kill him in two years and he still 
liked the business then I would let him 
go to college, and after finishing up there 
| would let him go back to the shop again 


for say a year. The two years in contact 
with the men would give him a line on 
them The two vears in contact with ac 


tual work would give him a line on pro 


fessors and textbooks and might save him 
rom absorbing some useless information 
\fter his term in college was over if he 


went back to the shop he would be wel 


comed as one of the boys because he had 
been there, and would receive a little ex 
tra attention because he had shown that a 
hoy out of the shop could hold his end up 
in the college If he took up the office 


end of the business his two years’ contact 
en would stand him in good 


stead. enabling him to see things trom 
| it of view 
New York E. A. DIXIE 


Jame S Watt asks the above question in 


verv interesting manner in your issue OT 


Nov. 1 eferring especially to a boy of 
14. who “imagines he wants to be a me 
chanical engineer.” The original Watt it 
is said, went about it first by observing his 
kettle, and afterward becam« 
mathematical-instrument maker in. th 
University of Glasgow He did not know 
] ( how evlinder 
should be bored, in his early days, but he 
had the kind of mind that wanted to know 


. . 1.4 1 
] ttor 7 nn’ ’ + noatient nor t 


December 17, 1908. 


became a pretty fair sort of mechanical 
engineer. The original Fulton was an 
artist and did not know much about how 
2 steam engine should be built, but he 
knew enough to buy one from Watt, in- 
stead of trying to build one, which in it- 
self was a pretty good kind of engineer- 
ing. 

A Says, “let the be ry go to college first ;” 
B says, “let him serve his apprenticeship 
first, and then go to college.” Well, either 
way is good, it depends on the boy, and 
also on his father. If the boy has the 
right stuff in him he will come out all 
right whichever thing he does first. If 
the boy is only 14, there is no need of 
his deciding this question for three or 
four years yet. Let him go to the high 
school and study English composition and 
public speaking (that is how to do things 
in English, not merely read about them) 
mathematics and physics and chemistry, 
and a few other things to fill in, and when 
he is through he may imagine he wants to 
be something else than engineer. 

It depends on the father. Assuming that 
the boy is 18 when he is ready either for 
college or the apprenticeship, and that it 
will take four years of college and three 
years of shop to make an engineer out of 
him, which shall he take first? If he takes 
the shop first, he will not earn more than 
enough to pay his board during the three 
years, and will have saved nothing toward 
paying his living and college expenses, so 
he will have to be supported by his parents 
until he graduates at 25 years of age; 
whereas if he goes to college he can be 
turned out to earn his own living at 22 
li he takes the Cincinnati plan he gets out 
at 24, the combined course taking six 
years, but he is earning money all the time. 
The financial argument is entirely on the 
side of the Cincinnati plan, but think how 
much fun the boy misses. He is at work 
all the time and has no time left for 
foot-ball and for loafing around the fra 
ternity house 

A says, “a mechanical engineer need not 
know the little things, how long it ought 
te take to turn or plane or bore a cer- 
tain job;” B says, “he should know these 
things, and be able to say this job should 
be milled, that one planed, etc.” Both are 
right, but with limitations. He does not 
need to know these things unless he needs 
them for actual use, and not one mechan 
ical engineer in ten ever really needs them 


as part of his special outfit. He can get 


them from someone else if he needs them 
only once in a great while. If he is the 
time-setting boss, or whatever is his title 
in the Taylor system, he must know them; 
that is his business, which it has taken 
him years to learn, but if he is only a de 
signer in the same shop, for instance, he 
does not need to know them, for he can 
he needs them, from the 


get them when 
time-hoss, and they will be right up to 
date, with the most modern improvements. 
\ says, “estimating 1s an exact science ;” 


B says, “it is guessing;” both are right, 
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-al ii is both. A number of machines are t Saving Material in Turret- Work Oy 4 © light feed could be used at 
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an be built. The estimator with scientific ex the best, and it was found that the addi 
Ww actness figures from the drawings the tional time required to nurse throug] 
he weight of each casting and forging Phe me ATUsCt S' 1 entitled, “Sa cut more than balanced t difference in 
n- time-setting boss can tell him exactly the @™ ceria n ur at] X cost when uw ing two siz f bar and 
it- labor cost of each machine operation, o1 ' b adaiuiol nterest 1 he rapping the cente 

+1 


T- the piece-work system Then the esti form ot used d been shown \\ vould lil a, ee 


, 14 te 3 1 <4 : , 
mator guesses how much should b di t 4s , . ” ' feasibl 
; » this particular job for “burden,” what ™° Gnvw a , sec bearing work, and referring to Fig. 6. w 
ip the percentage of bad castings will | making rings, etc., Of brass or other soit ' urious to know what “special a 
1 met C hy " } 1 } 1] ‘ t t ; 
er and how much labor will be lost o ut r hol hae . on 
id count of them, and how much it will cost nN high-carbon steer: 10 | ' pactut how 
1¢€ for assembling, f which pa W IX . Ro ‘ N. ¥ R pH W ) 


rT he has no data culties which hin isfactory op 


If \ says, “records of work done at f tion, chief of W the very small a 
if more value in estimating than actual ex ction of cutting blade tl be al , en 
yr perience.” I don’t know what | lowed L ses lor Lifting Magnets 
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ral elementary parts Estimate closely tremely light tool with whi to tackl nd it rrent. Ar 
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Alcohol as a Fuel for Small 
Isolated Engines 


‘ ) - 4: . : , 
Hill Publishing Company In spite of the fact that there is much 
Joun A. Hint. Pres. and Tress peut McKean, Sec’s , ene alc 

1 i Roseur McKe . y less enthusiasm today. in regard to alco 
Pearl Ss ot, Ne ork » ° ° 
; sie hol as a fuel, than was manifested during 
Correspondence on mechanical subjects solicit. the p riod immediately preceding the re 
ed and paid for, Name and address mustalways pealing of the tax on denatured alcohol 
be given—not necessarily for publication as an engine fuel alcohol is worthy of 
Subseribers can have address changed at v 
i ray aay hanged at wi consideration under certain conditions and 
Give old and new addresses A 
Subseription price $4 per year, postage prepaid, 1 Certain localities The reason tor its 
to any post office in United States, United S$ s failure to come into general use 1s un 
possessions and Mexico, $5.50 to Canada. $7 in all doubtedlv one of cost \t present it doe 
foreign countries except Europe and British | | 1] 
10 ppear th alcohol will produc 
sessions in Eastern Hemisphere, not appear | ' - : 
Hill Publishing Co., Ltd., 6 Bouverie St.. Londo power as che iply is gasolene where the 
E. ©., will serve all subscriptions for Europe and latter can be obtained easily. In regions 
British possessions in Eastern Hemisp) remote from the centers of production and 
Pri $0 Shillings for England For all other | . } ] _— | 
stribt oO oO CASO } alcolhe ay ye 
countries in Eastern Hemisphere, 35 Shillings Gistribution s gasnenc, ax . 7 = 
at a distinct advantage as a fuel. 
) iS “> ‘110 Tre as | “ 1! 
Entered at New York Post Office as mail matter In th s connection there ha rer 
of the second class. brought forward an interesting specula 
Cable Address, “ MACHINIST.” N. Y. tion as to the fuel of the future, that is 
Business Telegraph Code. for the remote future when our present 
= liquid fuels shall have been exhausted. It 
CIRCULATION STATEMENT has been pointed out that alcohol can be 
" made from an immense variety of vege 
During 1907 we printed and circulated Ys : 6 
1,151,500 copies of the AMERICAN MACHINIST. table growths, and from this source will 
Our circulation for November, 1908, was always be available as a fuel for power 
(weekly, monthly and European) 90,000 and other purposes. Thus the field for 
Dec, 3.. $3,000 the improvement of engines to use alcohol 
Dec .. . 18,750 ; eae 
= ish exclusively is a legitimate one. 
Dec ee re 18,750 . . - 
; In regard to the performance of small 
This paper raeches 33,000 separate readers ‘ 
each moath end 18.750 cach week. isolated alcohol engines, the Department 
None sent free regularly, no returns from Of Agriculture has published a_ bulletin 
news companies, no back numbers. Figures dealing with the use of such engines 
are live, net circulation 6 . ° : 
see eres among farmers; one section of this deals 
. ———=| with the use of such engines among the 
farmers of Germany The original in 
Contents PAGE vestigation was carried on by Professor 
; Strecker, of Leipzig (he information 
A Group of Useful Pipe-working Tools S77 - . 
was obtained by means of a circular letter 
Special T-slot Milling Machine SSO sent to 120 German farmers who had been 
Boring a Connecting-rod End Brass in a Jig. S82 using steam engines, but had replaced 
them with alcohol engines These 120 
Details of Manufacturing Eq lent ‘ + 
ig Equipmen ‘84 engines were of three different makes 
fable for Spacing Holes in Circles SSO and ranged in size from 6 to 25 horse- 
ower 

Making Files in a Modern Plant SY] dette . 

Irom the tabulated data we find the 
yughened ar r Automobi “Yt following statistics of interest: Forty-six 

Practical Letters from Our Readers pe cent. of the answers ranked the alco 

hol engine equal to the steam engine; 47 
A Gage for Te (sear Tee Beve } ° “ 
per cent. considered it superior and only 
Drilling Jig Chiu Piston R } per cet considered at inferior. The 
Att | Dra | 20 . 1 con puior for the steam engines 
\ 1.55 pounds per brake horsepower 
Di l oO | i) 1 
wit 1 Iditi f 100 pounds per 
i 
Infor ( | Pr Wor \ per engine tor starting Che price 
( H ‘ c Sy 7 ; t Tern 
1 ( Wi Cr Pes } Pw 
l ! l \\ iel: the 
| i ‘ 
\ ‘1 G tut ilcohol, the 
1 ? ler ] (ir » 7 t cent 
I were In 
W Hi ~ | ( , } 
proporti ) Si, respectively 
About Be Me | Phe leoh« col 1 nged from 
Sa Ma W 35 pints per brake ower-hour to 
0.92 PD vit ¢ f pints 
I r Ma Su } 1 , ’ ' 
he cost ot the denatured cohol aver- 
lcohol asa Fuel for Small Isolated E1 89 red 15.2 cents per gallon and of the 
henzole mixture 16.11 ts r 9% 
a re oe | ture cents pet gallon 
\lmost invariably gasolene was used for 
New Tools and Machine Shop Appliance SO4 tarting \fter taking all of the items 
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into consideration, it was found that tor 


i 10 horsepower steam engine operating 


1000 hours per year, the fuel cost aver 
aged $240. For an engine using alcohol 
the fuel cost was $253 

[urning to the question of maintenance 
57 per cent. found the maintenance cost 
less for the alcohol engine than for the 
steam engine; 34 per cent. reported n 


difference and 9 per cent. found the alco 


hol engine to cost slightly more 


Another interesting point that . was 
brought out by the inquiry was that the 
alcohol engine is capable of operating in 
all kinds of weather. In some cases it 


was reported as having been used in a 


temperature of 18 degrees Fahrenheit 
below freezing; requiring, however, 
little longer time to start up. An 1m- 


portant point brought out by the investi 


is that there 10 dif 


ficulty in instructing the ordinary person 


gation is absolutely 1 


in the proper method of handling and 
operating alcohol engines. An estimate of 
the number of such engines in use in 
Europe today is difficult to obtain, al 


though one authority places it at between 
5000 and 6000 in Germany alone. 

In this there 
stacle besides the cost that is retarding the 
It is the attitude of 


country is another ob 
use of alcohol fuel. 
engine builders in general. Any engine 
on the American market today which can 
gasolene or kerosene can 
alcohol without 
provided it 


Yet engine builders 


with 
with 


operate 


operate fuel any 


structural change, receives 


proper manipulation. 


seem to be indifferent to the introduction 
of alcohol engines, and while they are 
quite willing to give guarantees in re 
gard to gasolene fuels, they are not in 
clined to give similar guarantees for al 
cohol fuels. This condition is unfortu 
nate, to put it mildly, and can be de 
fended only from the standpoint of supply 


and demand; for as soon as the demand 


for an engine especially adapted to us 
fuel 
that engine will, of course, be 


alcohol a is sufficiently insistent 


as 


dey elope 





The Electric Motor—Advantages 
That Are Little Appreciated 


Most of 


, 
the stock 


familiar wit! 
f 


our readers are 


arguments in favor of electri 


motors for driving machinery in industri 


establishments cleanliness, absence 


} 


lines of 


long shafting, better power! 
gradation with reference to factory out 
put, ete [There are, however, a_ few 
features that are not so generally under 
stood or appreciated, one of these being 
the inherent property of the motor to 
indicate changes in the working condi- 
tion of the machinery which it drives 
lor example, if the no-load current 
of a motor direct-connected to a ma- 
chine of any type has been three am 
peres right along for weeks or months, 
and changes to four amperes, it is safe 
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to conclude that the machine it is driv- 
ing needs investigation. Of course, the 
increase in no-load current may be due 
to trouble in the motor itself, but if it is, 
the trouble will manifest itself in other 
ways also. When a motor is used for 
group driving, it serves as an excellent 
means of indicating the condition of the 
Should the bear 
ings wear or be carelessly adjusted out 


shafting and bearings. 


of true alinement, the increased friction 
load will be indicated by a meter in the 
leads to the motor. In view of this feat 
ure, it is a good plan to keep a record 
oi motor intake under all conditions when 
an installation is first started up and at 
regular intervals thereafter, whether the 
motor be used for group or direct driving. 
Another valuable feature of the electric 
miotor is its ability to indicate the power 
requirements of a machine both as to the 
necessary capacity of the driving motor 
and as to peculiarities in the torque char 
acteristics of the driven machine. For 
example, if a trial motor be coupled or 
geared to a machine which requires four 
teen horsepower during one-third of its 
operating cycle and eight horsepower 
during the other two-thirds, an indicating 
wattmeter in the motor circuit will show 
this, and a simple calculation will suffice 
to determine that a ten-horsepower motor 
provided with a suitable flywheel will 
drive the machine without difficulty 
Another advantage, and one which is 
indispensable in many instances, is the 
ability of an electric motor to start up 
with a heavy load or overload. A steam 
engine will also do tl 


is, but unless it is a 
compound it will be more than likely to 
stall on the first dead center; however, 
the day of steam plants comprising a 
plurality of small engines is over, and 


this leaves the electric motor unapproacha- 
ble in its ability to start up with a heavy 


handicap 





The Publication of Comparative 
Tests 


We regret to notice the publication in 
the Journal of the American Society of 
Mechanical Engineers and the reading at 
the recent meeting of two papers contain 
ing the results of comparative tests of 
competing commercial machines without 
in either case, apparently, the consent of 
all parties interested. 

We regard this as a thoroughly inde- 
fensible practice—so indefensible, in fact, 
that we are unable to understand how 
these papers could have passed _ the 
scrutiny of the secretary’s office, and this 
regardless of their merit or of the value 
of the facts disclosed by the tests. 

In one case the reading of the paper 
was followed by a protest from a repre- 
sentative of one of the manufacturers who 
claimed that he had been given no op- 
portunity of being represented at the 
tests, and he couched his perfectly proper 
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objections in language which would not 
look well in print. In justice to him his 
protest should appear with the paper, al- 
beit its appearance would be a distinct 
blemish on the Transactions. In view of 
unfortunate situation the whole matter 
may, of course, be suppressed from the 
Transactions, but that does not correct 
the harm done by the publication of the 
original paper in the’ Journal. 

Material of this kind would not be 
printed in any well edited technical paper, 
nor will such papers, we believe, reprint 
such tests after they have received the 
sanction of the society; and, while the 
relation of the society to manufacturing 
interests is different from that of the 
technical papers, we regard the difference 
as one which should increase rather than 
diminish the scrupulous care involved in 
the editing of the society’s Journal. Me 
chanical engineering is so intimately as 
sociated with manufacturing and com 
mercial interests that the connection offers 
many embarrassments to the publication 
committee, but we regard it as an axiom 
that the society should not publish thx 
results of comparative tests of commercial 
machines without the consent of all 


partie s interested 





New Publications 


How to Buitp Up FurNace EFFICIENCY. 
By Jos. W. Hays. 46 3'%x6%-1inch 


+ 


pages. Publisher, Jos. W. Hays, 601 


~— 


Hartford Building, Chicago Price, 


50 cents postpaid 


We have seldom seen a pamphlet on 
an engineering subject filled with more 
pertinent questions, more clearly drawn 
deductions and more useful suggestions. 
The definition of an efficient furnace is 
given thus: “That furna s the most 
efficient which completely consumes the 
combustible with the least surplus of air.” 
In order to test furnace efficiency, the use 
and application of the following instru 
ments are described in detail: The hand 
gas-testing instrument and the automatic 
gas-sampling vessel; the automatic CO, 
indicator and the automatic CO: recorder. 
With these instruments air leaks and air 
infiltration can be located and measures 
taken to stop them. A few of the ques- 
tions are: “Should the draft be regulated 
by the damper or the firedoors?” “Are the 
fires too thick or too thin?” “Should the 
coal be fired dry or wet?” “What is the 
heat value of your fuel?” “Have they 
‘changed coal on you?” 

A perusal of this little book by shop 
managers, superintendents, engineers, and 
in fact, all who are directly responsible 
for the results from the burning of coal 
should be of interest and profit. The style 
in which it is written is very readable, 
and it is entirely free from undesirable 


technicalities 


903 


MECHANIQUE Ap- 
VLIQUEE ET GENIE LOCOMOTIVES A 
VAPEUR Nadal. 320 
4'%4x7-inch pages with 71 illustrations 
Published by Octave 


BIBLIOTHEQUE DE 
By Joseph 


in the text. 

Doin. Paris. Price, 5 francs 

[his work deals with the locomotive 
development of the last 20 years, and is 
divided into five chapters. The first deals 
with the boiler and firebox, the second 
with the wheels, springs, frames, etc., and 
the third with details of the mechanism. 
In Chapter I there is a study of the 
results of the locomotive experiments that 
were carried on at St. Louis. Chapters 
IV and V are more theoretical in their 
treatment and contain much mathematics. 
Chapter IV treats of the stability of loco 
motives in motion and of the influence of 
different locations of the cylinders, the 
oscillations 
Chapter V 


treats of the horsepower of locomotives 


action of the driving wheels, 
of the springs, et Finally, 


and of the relative advantages and dis- 
advantages of the various methods of 
using steam; that is, by single expansion, 


} 


compound expansion an 


superheating 
Che different types of locomotive are 


also discussed 


Personals* 


G. FF. Wil ft r ti lool and 
Supply Company, is present away from 
sim sick leavy | nvalescing 


William Kent of the Pos ket 300k, goes 
to the Sandusky Foundry and Machine 


( omyp t+ Soneloel ( dh | 


manager 


J ipan, 
nd who has been in this country several 


onths, expects to return to Japan the 


Pneumatic Tool Company, St. Petersburg 
Russia, who has been in this country 
studying improved shop methods, sailed 


for home December 13 





Henr Aiken, a well known mechanical 
engineer, died at his home in Pittsburg on 
December 8 aged 66 years Mr. Aiken 
came to this country from Ireland when 


but a child, and selected as his life work 
engineering. He subsequently specialized 
on iron- and steel-work construction, and 
has originated during the last quarter cen 
tury many improvements in the methods 
of production adopted in the iron and steel 


industries 


*Items for this column are solicited. 
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ew Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 
A Modern Lifting Magnet 


The Electric Controller and Manufact 
uring Company, Cleveland, O., has been 
at work on improvements to their mag- 
nets both in the direction of dependability 
and in increased efficiency in the handling 
of material. This has resulted in their 
bringing out a new magnet called type 
S.A. which is illustrated and described 
herewith 

Unquestionably a successful lifting mag 



































LATEST 


. 
which is an annular casting of special 
electrical steel heavily ribbed on both its 
ipper and outer surfaces [he ribs add 
largely to the surface for dissipating heat; 
stiffen the magnet case mechanically and 
add to the cross-section of the magnetic 
circuit. B is the core of the magnet which 
is surrounded by the winding C, composed 
of a series of coils each wound with a 
conductor in the form of a copper ribbon 
or strap, the turns of which are insulated 


with asbestos ribbon. The coils are wound 
- 


upon a heavy brass form which resem- 















































FIG I CROSS SECTION TY 


net must withstand in service more sever 
abuse and rough handling than any othe 
type of electrical apparatus [In opera 
tion it is suspended from the hook of 

crane, which is frequently not equipped 
with a lowering brake and therefore, may 
be dropped at high speed upon the ma 
terial to be lifted. This may be compar 


able almost to dropping the magnet from 


a second-story window In service it will 
be swung against irs, charging boxes, 
piles of pig iron, etc., and must be capabl 
of withstandi tl blows and_= shocks 
which result It must operate under all 
weather conditio1 ight, irrespe 

tive of rain or snow nd it lati 

must withstand a voltage much highet 
than line voltage, due to the inductive kick 
which occurs when the circuit of t nag 
net is opened. Its winding must not lb 
injured by the large amount of heat whicl 


is necessarily generated within it, but pret 


erably also should not be damaged by ex 
ternal heat when the magnet is called upon 
to handle hot material 

In Fig. 1 will be seen a cross-section of 


the type S. A. magnet which shows the 


arrangement of parts that by experience 
has been found to meet the severe and 
exacting requirements of servics A is 


the body or framework of the magnet 


‘s.A.” LIFTING MAGNET 





INFORMATION 


bles a spool with one head removed. 

Outer and inner flanges D, G and E 
are provided, being carefully finished and 
engaging with finished surfaces on the 
inner and outer pole faces of the magnet 
case, thus completely sealing the lower 
face of the winding chamber, a water-tight 
joint being insured by clamping the flanges 
in place with screws 

With the winding thus assembled in the 
magnet case the lower face of the coil is 
covered by a heavy plate of nonmagnetic 
manganese steel, which in turn is held in 
place by pole shoes / and G. A man- 
vanese steel was found which answered 
the purpose admirably, it being both hard 
and tough and at the same time practically 
nonmagnetic 

[he arrangement of terminals also de- 
serves attention since, if this be weak, 
trouble is certain to result from this cause. 
the terminal cavity is surrounded by 
raised walls, cast integral with the magnet 
case and of such thickness as to be as 
strong as the magnet case itself. It is 
closed at the top with a heavy steel cover, 
which seats against a gasket to form a 
water-tight joint, and is firmly bolted in 
place, the heads of the bolts being pro 


tected from abrasion by the walls of the 











FIG. 2. TYPE S.A. MAGNET LIFTING 














2 INGOT BUTTS AND PLATE SCRAP 








oe — bh) +y 


la) 


p 


ill 
al 
be 
uy 
tv 


aa 








AMERICAN MACHINIST 


December > 0S 


terminal cavity. The terminals themselves thrown out to grip work differen 
are of the plug type which permits of points, such as on a curve of almost an 
quick attachment and detachment of the — size 
service wires As shown in the first view, tl Vise 
The best proportions for securing maxi- attached below the bet so that the jaws 
mum efficiency in handling the largest come level when it is swung with the long 
amount of material in a given time with jaws horizontal. The levers for clamping 
minimum total consumption of current against rotation and for the small fingers 
has been the aim of the designer. A 4go- or auxiliary jaws are shown in the illus 
inch magnet lifts substantially as much _ tration at the right 


as older forms of magnets, that were 50 


\ \ 
5 Ss \ Wi i 
sually ree icnil I tl 
, ' 
c-cTalit Vp cing 1 
ble-crank pres The 1 
lly adapted for 


tr ; 
stre 
designer 
7 1 
ubie-crank 
ress 15 il 


well known 


reality a double 


hin 
rlitie 


on of very 





inches in diameter, with practically the 


same current consumption, although it 


weighs 2000 pounds less. Comparing 
the ; 


on a 


performance of the two magnets 


horse 
the 


5-ton crane having a 25 
power hoist motor, with equal lifts, 


No. 4S. A 
2000 pounds in total load to be lifted or 20 
1 


magnet has the advantage of 


per cent. of the total hoisting capacity of 
the crane. This will mean a saving in 
current consumption of 20 amperes on th« 
part of the hoist motor, and by virtue of 


this lower current consumption and lighter 


load the hoisting speed will be higher and 


the amount of material handled in a given 


time will be materially increased. 


portionable increases in efficiency are also 


shown by the No’s. 5 and 5 type S. A 
magnets. 

In Fig. 2 will be seen the magnet at 
work lifting ingot butts and plate scrap 
Ingots have been lifted with this new type 


of magnet, when they were at a red heat 

without injuring the magnet 
[he magnets are manufactured by 

Electric Manufacturing 


Controller and 
Company, of ¢ 


the 


‘leveland, Ohio. 


Woodworking Vises 





The G. M. Yost Manufacturing Com 
pany, Meadville, Penn., has improved 
its woodworkers’ vise, as shown in th 
illustrations. They can be swung to an 
angle, as shown, so that the corners can 


be used to hold a small piece or to get | 





on SORES o, 


_— 
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_ . 











up inside a piece of There are also 


two 


WOrk 


fingers on each jaw, which can b E OUAI 





ee 

















IMPROVEMENTS IN 


ning, trorm 


Ing, pl ular opera 

ions W sure Phe 

machine w 1, 1s driver 

\ tricti the driving 

Il thi gag nd isen 

. i t il in 

g I pre the 

dl ing treadle lever 

Wi i treadl i t the rea 

f tl pt hed the 

iterweight S ‘ l 

perate di tch. By thi 

const! t e contro 

of 1 ' { front f 
the p $ 

In the « struction of large presses of 

the double-crank type an important con 

dk n on account of alinement and 

1 ljustment of the slide. In 








900 


this press this is taken care of by a chain 


drive—the chains running from the shafts 
carrying the adjusting bevel pinions back 
to a small driving shaft which runs the 
entire width of the press [his shaft 
which derives its power by means of a 
belt from the main driving shaft, is fitted 
with two fricti ] hes In ordet ) 
raise or lower the slide it is only ces 


sary for the operator to shift the lever 


located above the slide between the two 
cranks at the left-hand side of the press 
which engages the clutch which operates 
the chain driv [his in turn operates 
the four adjusting screws in unison, and 
insures quick and perfect alinement ot 
the slide in relation to the bed. By shift 
ing the lever to the right the = slide 
raised, and iftin » the left it 1 
lowered. ‘The type of clutch used insures 

very fine adjustment of the slide 

[he bed which is removable is 154 
inches long by 10 inches wide; the dis 
ince from tl ed to tl slide with 
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stroke down and adjustment up, is 20 
inches; the crank shaft is 8 inches diam- 
eter and has a 2%-inch stroke; the pro- 
portion of gearing is 18 to 1; all the gears 


ere cut; the main gear is 75 inches in 


diameter by 9 inches face, and weighs 3700 


pounds. The gearing is so arranged that 
it will not interfere with an _ operator 
S inding at the back of the press. The 
flywheel is 36 inches in diameter with a 
12-inch face, and weighs 2400 pounds. The 


total hight of 


the press is 140 inches, and 


weight over 72,000 pounds. 





Large Gantry Cranes 
The advantages of the Gantry type of 
recognized, and the il 
ustration shows installation on 


s| 
the Great Northern Railway at St. Paul, 


crane are being 


recent 


cranes are of the single-motor 


hese 


type with a capacity of 100 tons, and can 
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be operated by hand when desired. The 
runway rails are 14% feet apart, which 
gives a clearance of 13 feet between the 

zs, and the hight from the top of the 


] 
icy? 
rail to the under side of the girder i 
20 feet, while the hook has a lift of 14! 
feet. 


As the hoisting speed is low a com- 


S 
2 


paratively small motor gives all the power 
necessary and is equipped with an automatic 
electric brake operated by a solenoid in cir- 
cuit with the hoisting motor, so arranged 
that it automatically comes into action if 
the current is cut off from the hoisting 
It is built by the Whiting 
Equipment Company, Harvey, 


circuit. 
loundry 


11. 





A New Precision Lathe 


This lathe has been developed by Fred- 


erick Pearce Company, 18 Rose street, 
New York City, to meet the demand of 
its own work in the manufacture of 
special instruments requiring very accu 
rate work and at the same time necessi 
tating heavy cuts when the size of the 
work and the lathe are considered All 
four sides of the bed are finished square 
and parallel with each other, the top con 
sisting of a flat and a V with a T-slot be 
tween, this being entirely for the tail 
stock or any fixture which may be made, 


although most of these will naturally be 
attached to the carriage on account of its 
vertical adjustment 

[he carriage ways are on the front of 
the bed and extend the full length, so that 
beside the 


This is 


may be run up 


Fig. 2 


the carriagt 
he idstock as 
sometimes very convenient in facing the 
work Phe has an 
long bearing, 


shown in 


carriage 
extremely g, the vertical kne: 
occupying but half of this, and the re 
to be 
available for any fixture that may be d 
sired The slide rest is clamped to the 
elevating slide or knee by the thumb nut 
1, the bolt being extended to bring this in 


The knee is ele- 


back of the 


mainder being planed square so as 


¢ 


a convenient position. 











Rast DARE 

















FIG. I, PRECISION LATHE 


FIG. 2. 


DETAILS OF PRECISION 


LATHE 
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vated by the nurled handle B through the 


nich spiral gear C, and the slide is brought 
the in any position by the lever D. This ver- 
the tical movement is particularly convenient 

is in locating the point of the tool exactly at 


the center and also when the slide rest is 
replaced by a milling or similar attach- 


m- ment, as the vertical movement of the 

ver knee does away with the necessity for this 

tic adjustment on any of the fixtures which 

“ir- may be made to be used with it. 

red The slide rest is very substantial and is 

if held square with the lathe bed by a 1 
fitting the knee. The slide rest is made 


with the compound slide, locked by the 


small handle shown beneath it, and both 
the cross and slide screws can be gradu 


The 


ffi 


ated to thousandths when desired. 


tool block 
cient, consisting of 


central b 


is particularly simple and 
a triangular plate held 


1 


down by It and clamped down 


on the tool by the nurled screw shown 
et, This allows the tool to be held at any 
os angle or in any position, and also af 
oe fords an easy method of attaching a grind 
ing head. This consists of a very simple 
' flat holder with no adjustment whatever, 
- as the knee provides for all vertical move 
I ment, and the swiveling slide for all angu 
stg lar grinding 
The lead screw is 20 to the inch and is 
guaranteed to be correct within 0.0003 
inch to the foot [he carriage is con- 
nected to it by a solid bronze nut which 
does not open. By having the gear on the 
” spindle of the same number of teeth as 
: the thread in the lead screw it is only 
“ necessary to put on a gear having as many 
‘ 


AMERICAN MACHINIST 


The headstock has two cone bearings 
The 


spindle by a 


with provisions for taking up wear. 
driving cone is held to the 
slightly tapered nut compressing a sleeve 
Che 


120 index holes and 


in contact with it rim of the large 


pulley is divided into 
provided with a suitable indexing pin. The 
small cross or T-wrench shown in Fig. 2 
the 


mounted on studs set in 


controls tumbler gears, which are 


the split ring in 
the sleeve shown. This locks them posi 


desired position 


tively in [ 


The 


the spindle, but is mac 


any 


tailstock has no screw 
] 


for feeding 


e a good sliding fit 


as in all drilling it can be pushed di 
rectly into the work much more rapidly 
and sensitively. For turning between cen 
ters it can be rigidly held in any desired 
position. It is provided with a draw-in 
chuck or collar I same size as th 
live spindle, and the nurled wheel at tl 
back is for this purpos [he bed is 20 
inches long and will turn 10% inches | 
twee ters naximum swing 
634 inches. The ( st h 1 travel 
41 s nd t weight of tl 
lathe is 70 pounds 





Two Bench Lathe Details 





Che chasing bar bench lathe mad 
by the Waltham Machine Company, Wal 
tham, Mass., i ntly illustrated, is an 
interesting detail fully shown befor 
[hose who are famili with the Fox 
lathe will note tl master screw or leader 
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FIG. 2. DETAILS OF GEARED HEADSTOCK 
teeth as the number of threads to be cut, directly under the tool and see that all 
so that all index plates and calculations side strain and twisting are eliminated. The 


are avoided. Provision is made for cut- 
ting metric threads and when desired a 
metric screw can be supplied. A graduated 
dial is provided at the left-hand of 
the lead screw, so that any portion of a 


revolution may be determined for dividing 


end 


lengthwise or for locating points on the 
work at exact distances apart. 





stop screw regulates the depth by coming 


in contact with the slide over the lathe 
bed The tool block carries the circular 
tool in a round holder to allow it to be 
turned for any thread angle and also has 
two slots for the tool block 

he follower or nut is made of hard 
ened steel and has three faces t t three 


QO7 
different pitches of master screws. The 
nut « be readily turned to bring either 
face int S wi he master The 
master of st i the hardened- 
steel follower ke a « le combination. 

Back GEARED BencH LATHES 
Chere e times when a slower speed 
1d more powe desirable even on a 
bench lathe and to meet these require 
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H H I 

( S l g ( ( 1 show in 
Fig. 2 signed 1 nterchange 
wit! é ¢ r head 

ihe ge pp« e 31S about the 
Saint is tne +e, ] lead, the gears { 
ing ins e « spindle A i 
be remov<¢ I neg eé set screw 
while the k tig g tube pulls out 
the b k « d | peat es are f hard 
ened steel nd tapered on the out 
side t vn in for adjustment. End 
play is taken by hardened rings against 
the inside end f the bearing shells and 
the ljus t eaded collar 
t back en 

T} \ gear t n 
the d ( [his 

fast t nD» in turn in 
mesh w f e spindl Dhese 
re 1g give { reducti sO 
hat six b ll times 
[ he det il N e split 1] nd « re 
togethe \ ] ) view, 
nd ( } t \ t 1 msure a 

—_—— i 


Starting Polyphase Induction 
Motors 


I< neet aiel nd IK im Ca method 
for starting polyphas« tors, the General 
Electric ¢ ) h: made a device for 
automatically) rting duction motors 
of both the slip-ring and squirrel-cage 
type for sizes er 5 horsepower and for 
voltages 1 110 to 2080 [hese are s 
irranged t prope sequence of 
movement be given and they avoid 
all possibilit f throwin he wrong 
switch o1 f damaging the mot or ap 
paratu 
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Heavy Work of a Plain consumed, 1 cubic inch of metal was re high-speed work. This outtit was re- 
FETT ‘ moved per horsepower per minute, but cently furnished the Government by the 
Milling Machine considerably better results have been ob- Coates Clipper Manufacturing Company, 
tained with a similar machine on a proper Worcester, Mass 
| illustrations show a Newten plain foundation senialiie 
milling machi nd cutter underz2o0ing ibiaiiiad — ; 
test recently at the Newton Machine Tool a The Use of the Chemist in 
Works, Philadelphia, the machine being a A Portable Grinding and Polish- 
oa ee : : the Foundry 
INO orizontal, and, as Ci ye seen, 1s $ e aa 
. 4h it n \ in een ing Outfit 
simply fastened to two floor parallels in ; 
stead of being on an adequate foundation — By WittiaM MILLER Boorn* 
Che milling cutter is of the Tabor type, 


* : Che value of portable tools 1s becoming 
8% inches in diameter by 20 inches long, 
































. x more recognized in every department of Five years ago it took courage to ap- 
and is driven by a broad-faced key lhe “ie ’ : 
’ mechanical work and many uses for the proach the ordinary foreman regarding 
outfit will be found in many shops nalysis of his materials. The advance in 
fhe motor is a one-horsepower West- this particular has been so great that few 
inghouse alternating current on a truck, foundries now attempt to make gray-iron 
and the equipment consists of a breast castings without some chemical assistance 
drill, portable drill press, emery wheels regarding the materials used In the 
nd polisher with all necessary clamps meantime the chemists have improved and 
d braces. They are driven by a flexible simplified their methods so that a very 
ft and a multiplier is provided for evood idea of the yard stock, fuel and 
( 
| 
I 
‘) 1! 1 
17 
incl 
throug] \ 
d hardened nn ( 
| 
brite edi 35 ep ( 
motor | O mech 1cl¢ | ee ee aeons 
in mill ; 7 ( 1iong 
ligured lin { pow OR LE GRINDING AND POLISHING OUTFI 








inished casting may be obtained at an ex 
pense of $25 or $30. How to obtain ac 
curate analyses and to use these systemat 
ically is one of the main problems of the 
foundry 

Iron cannot be sampled by fracture with 
any degree of certainty regarding its com 
position. Some may consider this debat 
able, although he is an excellent foundry 
foreman who can make even a close guess 


and therefore tl 


} 
I 
1 
I 


1¢ chemist has become a 
necessity If the foundry is not large 
enough to support its own chemical lab 
oratory, samples can be collected by one 
who will give the subject his best at 
tention. When the pigs to be analyzed 
have been collected, scratch, brush the 
central surface of the pig thoroughly; 





place it on the drill press on the flat side 
and drill a 34-inch hole about ™% inch 
deep and discard these drillings. Then 


drill 1 inches further and ladle the 











*Chemical engineer, member American In 
stitute of Chemical Engineers, Syracuse, N 
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drillings into a previously 
being very particular to 


troduction of any san 


vious work with the d1 


ond sample from the next 


the way from the end 


hole in the side of this 
second ticket 


third 


end of the third pig and 


sample 


able quantity to the thir 
the process for as many 
as your stock includes, 
velops for each sample. | 


several brands are in 
yard plainly labeled, A, 


other numbers known 


MAKING UI 


SAMPLES 


S¢ para Cc 


r oil from pre 
il] lak Se¢ 
pig t 4% of 
id drill a il 

P| the drill 
similarly label 


well toward thi 
transfer a 
1 ticket 


samples of iron 


with three en 
se sure that your 
, 

te parts of th 


SB; ft, 2; or any 


the foremat 


FOR C 


Melt a re I erage scrap id take 
borings from the first, middl nd last 
<astings of the charge nd pla the : 
three labeled tickets. Go to t ( pi 

| chip off a pi { e of 
twenty ; ] 0 
smal | } 
samples tf j 
white pap 
tl hk 

f tw 

\ 
i] ' 
| 1 ( 
if 7 
plicat f 4 \ 

: p \ ry I 
in silice oa 
fro1 niddle, 1 imp 

eding 1 \ lily 
Scel \ Pp of col lso, tak 
ing tw nl f » ‘ . om 
Cail d S 9 t t } ma \t +} 
ome: register! thy niumber ind leit j 
samples, with the date Seal ca 1] 
so that transportation will pill 
the iro Keep sample of ¢ 
nie il t] mee ] send ft] diupl t 
samples to the chemist 

The usual elements called f : 
con, sulphur, phosphorus d manganes 
their importance being ° to tl 


position in which they 
chemist, who makes 
also graphitic and combi 
much may be learned frot 


: , 
from, their total 1 


well as 


sist upon gravimetric sulp 
and graphitic carbon 
How TO use the nalvs¢ S 


obtained, systematically 1s 
the 


submitted we have assume 


following tables Up 


results, tl sample numb 


arbitrarily assigned 


No. 1 1.45 O O15 O. Sf 


No. 2 » 80 0.0380 0. 46 
No. 3 ; OO 0.050 O. 6 
Casting 2 O01 0.052 0.5 


Scrap » 80 0.10 O 


ere tag 
1 
| bf sé 
+] ? ’ 
tha Ve 1 
, 
est — V1 h 
, } 
nm the nples 
1 , 
d t following 
y } : } 


» 0.40 3.00 0.30 


(0 45 3.10 0.40 
»O.80 3.20 0.40 
Io) if) 12 O a 
» Oo 30 0 10 
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‘ t CAI »N 
Moisture 1.00 No. 1, 2000 I 0030 6 
Volatile, H OO No. 2. 1000 0.004 j 
Fixed carbon S700 No 00 0.004 
Ash 0 oO ecral 0) 0.004 
ro 100.00 rot 1000 . 14 Ib 
C4 ‘ Linn) ‘) 
> ) r 0.80 
ANA - CAS \PPROXIMATELY 
[hese irons co t following num s ‘* 
ber of pou f metals and metalloids > 0068 
0 41 
per ton M ‘ 
| pe > t? 
Gs 
1) 
lror 
Approx t | , , ; 
1¢ \ \ 
Difference. $8 Ss. P.M Cc. CA. vill 
No. 1 1890 9 0.30 6 8 60 6 ose 0.25 per cent. approximately, which 
No. 2 IS56.4 56 0.60 8 @ 62 ~ leave — a . ; : 
: . . . a ‘ Sslicon ( 
No. 3 IS3U 60 1.00 12 16 64 ~ : ; “ ! l \ will 
ré 7 | ; ] 17 ; 
Casting S71 10.2 1.04 10 7.2 62.4 7.4 ly ( Di I s ip] ur even 
scTap S70 6 0 20 14 6 64 4 a ‘ 
NI excelel cok making this 0.068 
lhe iron by difference 1s approximate as per cent., your phosphorus will be added 
: , ; ; 
cast 31ron contains many ingredients to slightly from th p phorus in the 
reported or nec consid except CORE { r pract l purposes thi re 
— = por oe | i pound t Undoubtedly 25 
Is 2 ! \ f { 1 1 1S t per , f r Manganese w oxidize 
by any means all th; from 0.4£ gives 0.34 per 
Ni W 11) el I i t raphiti ind } 
lyses \ then 
1 
ae | , j \ ’ y . ‘ - on 
comp itl . 
" 
i p 
~ ‘ . 
Mat | x ? / 
M 
{srap : 
) j 
\\ 
] 
' 
\ roe 
| ’ 
1000 POUNDS | IN TAKEN q 
~ : . . 
No. 1, 2OO0O Ib. x O.014 ) ; By 
No >» 1OOO Ib 0.028 Poy y ) ‘ 
No 0 lb. x 0.08 15 Ib , . r ; 
scrap 00 Ib. x O.OUS i4 
Total, 40001 Oo R6 It 
Silicor S6 II 1000 Ib > ji 
Ls 2 ' edit 
] ") 1 +4 ‘ 
~ PH ty) { sting 
No. 1. 2000 Ib ,OOOTS 0 320 1] p ; ‘ ath : 
No. 2. 1000 Ib x O.0008 0 30 " 
No. 3 S00 Tb O.0005 0 285 lb p \ . gy : 
scrap 0 LD 0.001 i) hl : ‘ ome ?, 
rotal. 4000 Ib.: tota iphur. 1.35 c pl o: Po’ , seal 
Sulphur, 1.35 1D 1000 0.034 ; 
Plus 100 0 O68 re 
, . 
PHOSPHORUS 
Wreet is work 
No. 1. 2000 Ib. x 0.0030 6 
nt } ‘ 
No. 2. 1000 Ib 0.004 1 vie 
No. 3 900 Ib. x 0.006 
scrap 500 Ib. x 0.007 7 - 
Total, 4000 Ib.; total phosphorus, 16 . 
Phosphorus, 16.5 Ib 1000 0 41 2 ect f . 
tut ‘ ‘ke will not 
MANGANESI 
lf j spotted 
No. 1. 2000 Ib. x 0.004 w 4 
No. 2. 1000 Ib. x 0.004 15 ‘ f —— sia ™ 
No. 3 500 Ib. x 0.008 i; ol Se weil 
Scrap 500 tb 0.003 l ( ’ | 
} \ ‘ 
Tota 1000 Ib y e 18 
Manganese, 1S 1000 0.4 | 
La 2 0.11 , 
0 $4 
(JRAPI (AE I 
nt. ror ‘ | | k 
No. 1. 2000 It oO 680 So p) ‘ WW 
No. 2. 1000 Ib. xX O.031 l ¢ . : 
No ; HM) TD ) » 16 . . . 
scrap MH) TD y 16 P 
Total. 4000 Ib.: gra } 9 1 t lit 
Carbo! 123 1D 1000 0 A+ ¢ m7 
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chemist found that they were using coke 
containing 2 per cent. sulphur. How much 
this had cost the foundry I cannot judge, 


but the expense was considerable. 


If you 
have hard castings, look first to your coke, 
and if necessary get a telegraph analysis 
on this. If it proves equal to the specifica- 
tion, and you still have difficulty from 
hard castings, it may be necessary to send 
samples from your entire yard stock, al- 
though the probabilities are that you are 


using some very high sulphur scrap. I 





ERS ANT 
have known this to run as high as 0.20 
per cent. in heavy machine scrap. For 
some purposes sulphur is needed to close 
the pores of the iron. Ordinarily it is 
an element to be avoided and the foundry- 
man who ts so careless as to buy from ir- 
responsible dealers, either iron or coke, is 


very liable to get a high sulphur product 


SUM MARY 

In concluding this article it may be said 
that if the foregoing suggestions are fol 
lowed conscientiously a chemist can_ be 
made of great value to the foundry, and 
castings can be made for particular firms 
much more easily than by the old methods 
It is absolutely essential in a modern 
foundry that the iron and fuel should be 
weighed. After having made up a formula 
and having obtained a good test bar, this 
a standard for 
Keep a ci mmplete record 


may be analyzed and made 
certain castings 
of your analyses, each element under its 
proper heading with as much history of 
your successes or failures as may be valu- 


able for future reference. Opposite the 
chemical test place the test-bar results, as 
both are necessary today in a well regu- 
lated foundry, doing good work. Do not 
imagine that a chemical analysis of cast 
iron compares with the prescription of a 
druggist. They are not comparable. To 


make a complete and accurate analysis of 


iron requires large experience If this 
subject is properly handled chemistry in 


the foundry is a good investment 


SPROCKETS 
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Milling Cutters for Sprocket Wheels 


EDITORIAL CORRESPONDENCE 

We think little about the troubles of 
the other fellow, as a rule, until we are 
brought up against his problems, and then 
we begin to realize that others have trou- 
bles, too. 

Take the apparently simple case of a 
cutter for milling the teeth in a sprocket 
for a chain drive, and we find the cutter- 
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CUTTERS AND SPROCKETS 


maker up against quite a difficulty. To 
begin with, the same cutter must be used 
for cutting both the driver and driven 
sprocket when, to be correct, the pitch of 
the driver should be larger than the pitch 
of the chain, while the pitch of the driven 
sprocket should be smaller than the pitch 
of the chain, as shown on page 749 of 
the first part of the present volume. This 
would necessitate two cutters, and is not 
to be considered for the average work. 


December 17, 1908. 


But leaving this out of the question, 
the cuttermaker finds that chainmakers 
have decided differences of opinions as 
to the size of roller to use, and while 
this does not change the pitch of the 
wheel it does change the size of the cutter, 
as the space must be large or small, ac- 
cording to the roller. 

Then, too, the amount of clearance 
varies, which adds another difficulty to 
the question, and when we consult the 
catalogs of such well known chainmakers 
as the Diamond Chain Manufacturing 
Company and the Whitney Manufactur- 
ing Company, this difference is made very 
evident. 

The Diamond chain advocates a 9/16- 
inch roller for a I-inch pitch chain, and 
the clearance of 1/16 inch for a 12-tooth 
sprocket, and 2/32 inch for all above. 
The Whitney uses a %-inch chain, and 
recommends a clearance of only 1/32 inch. 

The makers of the 
recommend that 


Diamond chain 
sprockets be cut with 
cutters marked for the next lower num- 
ber of teeth, that is, a 9-tooth cutter for 
a 10-tooth sprocket, and so on, especially 
for high-speed chains. 

The makers of the Whitney chain say 
in their catalog: 

“At this Date we Recommend the Fol- 
lowing Plan: For Cutting 9 Tooth 
Sprockets use a Brown & Sharpe Cutter 
marked for 8 Teeth. For 10 Tooth 
sprockets use B. & S. Cutter marked for 
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Cut with above Cutter 
FOR DIAMOND CHAINS 

9 Teeth. For 11 Tooth sprockets use 
B. & S. Cutter marked for 10 and 11 
Teeth. For 11 Tooth sprockets try as an 
experiment B. & S. Cutter marked for 
9 Teeth, as in certain cases it may prove 
better than the Cutter marked Io and 11 
Teeth. For 12 Tooth Sprockets use B. 
& S. Cutter marked 10 and 11 Teeth. For 
13 Tooth sprockets use B. & S. Cutter 
marked 12 and 13 Teeth. For 13 Tooth 
sprockets use B. & S. Cutter marked 12 
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and 13 Teeth. For 13 Tooth sprockets 
try as experiment B. & S. Cutter marked 
10 and 11 Teeth. For 14 and 15 Tooth 
Sprockets use B. & S. Cutter marked 12 
and 13 Teeth. For 16, 17 and 18 Tooth 
sprockets use B. & S. Cutter marked 14 
to 16 Teeth. For 16 Tooth sprockets try 
as experiment B. & S. Cutter marked 12 
and 13 Teeth. For sprockets having 109 
to 25 Teeth, inclusive, use B. & S. Cutter, 
marked 17 to 20 Teeth. For 19 and 20 
Tooth sprockets try as experiment B. & 
S. Cutter marked 14 to 16 Teeth. For 
sprockets 26 Teeth or over, use B. & S. 
Cutter marked 21 Teeth and over. For 
sprockets 26 Teeth and over, try as ex- 
periment B. & S. Cutter marked 17 to 20 
Teeth. 

“In time it may be found that the above 
plan can be improved upon, but if cus- 
tomers will follow these suggestions cut- 
ting sprockets to the correct bottom 
diameter on machines with accurate in- 
dexes which will space the teeth uni 
formly, and if they will make the width 
ot sprockets and shape of teeth on the 
sides in accordance with the instructions 
results 
We also recommend 
removing the sharp corners of sprocket 


given on next page _ excellent 


should be obtained 


teeth with a file after cutting.” 

These various recommendations do not 
leave one with a very definite idea of 
what to do in the matter, except that all 
agree on the importance of having the 
bottom of the space of the correct diam- 
eter. 

Mr. Boynton, mechanical engineer, of 
the Union Twist Drill Company, of 
Athol, Mass., has prepared 


grams giving their practice in the matter. 


some dia- 


lhe tooth shape was laid out to have the 
link clear under the most severe condi- 
tions, that of swinging on the next pin, 
which very seldom occurs. The shaded 
portions show clearance and the different 
tooth shapes and thickness due to the 
two sizes of rollers used can be readily 
seen. 

there is little, if 
any, need of the teeth extending far above 
the pitch line and on this account the 
upper end of the tooth has additional 
A stub tooth would 
answer very nicely in most cases. 


As a matter of fact, 


clearance, as shown. 

Those who are just starting in to make 
and use sprocket wheels are liable to be 
confused as things are at present, and 
it would seem as though matters might 
be made clearer and easier for all hands 
if something definite could be decided on 
Tests could easily be made that would 
show which clearance gave the least fric- 
tion, or wore the longest, and it should 
conclusions 
which would enable sprocket-wheel cut- 


not be hard to arrive at 


marked with the number of 


teeth they should automatically cut in- 


ters to be 


stead of being one more or one less, or 
some other arbitrary combination. 
Opinions as to the size of rollers might 


AMERICAN MACHINIST 


easily differ which would necessitate 
marking the cutters so as to designate 
the roller diameter as well as the pitch, 
but there seems no other good reason for 
not arriving at a standard cutter for each 


pitch. F. H.C. 





Apprenticeship in Fitchburg 
and Elsewhere 


The Fitchburg, Mass., High School plan 
for its industrial class is particularly for- 
tunate in being able to try the experiment 
in a city where practically every manufac- 
turer is in hearty sympathy with it and also 
in the selection of an instructor who has a 
broad, common-sense view of the situa- 
tion.. With almost every shop in town 
taking the boys into their employ the tend 
ency or temptation to induce boys to leave 
the school or leave the other shop to work 
for them as is too often done in regular 
apprenticeship, is entirely absent 

In the Fitchburg class each boy, so far 
as possible, is allowed to choose the shop 
he will work in, each shop being assigned 
two boys for every vacancy, as only cne 
is at work at a time, the other being in 
school during that period. Each boy is 
looked after by the instructor, and visited 
in the shop as often as possible. Some 
fail in their shop work, but more in their 
studies, this being to some extent due to 


their not taking this end of the education 


seriously, failing to realize its importance 


It is far easier to see the necessity of 
learning to do actual work than to see 
why he should bother about such things 
as pulley speeds, vear ratios or leverage, 
but it will not be many years before he 
can see just where they are useful and 
what they mean to him. 

Some have been dropped after a trial 
because they showed no aptitude for the 
machinist’s trade, and it is realized that 
a good dry-goods clerk is of more use 
to the community than a poor machinist 
Those who have failed in school and are 
dropped on that account are not discrim- 
inated against, as they are then free to 
spend all their time at their trade in any 
shop that has room for them 


The value of this “every other week” 


training, as in any apprenticeship, depends 
beth on the boy and on the shop he is in 
Assuming that the boy must do fairly well 
to avoid being dropped, his learning of the 
rade still depends on the amount of time 
that is devoted to training him and the 
extent to which the shop attempts to make 
him a profitable employee. It is very evi 
dent that when a boy is learning to do 
some new kind of work, he cannot turn 
out enough of it to be very profitable, if 
at all. 


keep a boy at a certain work after he has 


This accounts for the tendency to 


learned how to do it well, and is perhaps 
not to be wondered at 

In the Fitchburg case there seems to 
be complete harmony between the school 


gil 


and the manufacturers, and every effort is 
made to 
possible instead of holding them back for 


push the boys along as tast 4s 
profit, and, considered in the broad sense, 
this is probably the cheapest in the end, 
as the boy becomes an all-round pro- 
ducer that much sooner. Then, whether 
he stays in the same shop or not, provid 
ing he does not leave the city, the manu- 
facturers have well trained young men in 
a shorter time than by the old method. 
Even with the half-time schooling, there 
should be a shortening of time over the 
method of exploiting a boy by keeping 
him at one job as long as possible with- 
him object too strenuously 


[he possibilities of a shorter training 


for the making of machinists will be 
brought home to anyone who sees the 
class of work done by Professor Sweet's 


boys in Syracuse, where they are trained 
; , 

as rapidly as possible and learn to make 

articles in a very short space 


nly salable, but 


commercial 
f time, so as to be not 
in demand by those who know them. This 
emphasizes the question as to whether it 
is not desirable to train a boy in the short- 
est possible time; and even though it be 
training, 


a constant expense during the 


rather than drag it along over a much 
longer period so as to get back part or 
all of the investment at the time 

If it were not for the question of the 
boy going to another shop as soon as he 
had finished his training, many would 
probably favor this plan although it must 
be conceded that there is a certain advan- 
tage to be had from a longer period, owing 
to the natural absorption of ideas that 
comes unconsciously from contact with 
machinery 

This question is eliminated if all the 
manufacturers go into whatever educa- 
tional plan is adopted, or if it is done by the 
town, all shops paying their proportionate 
share in the taxes. If it is confined to one 
trade, the shops in that line can combine 
yr can each be charged with a portion of 
the extra expense for training their boys, 
assuming that the training 1s done in a 
special shop as in Professor Sweet's case 

Some manufacturers claim that it does 
not pay to have any boys in the shop; 
that the amount invested in tools for each 
man in the shop makes it inexpedient and 
often a positive loss, as an expensive tool, 
representing several thousand dollars may 


be tied up in instructing boy how to sei 


work or tools. For this reason some take 
no apprentices, relying on getting men 
elsewhere, or on helpers. picking up 
enough to run certain machines This is 
not nece ily be ise of lack of interest 
in the boy, but because they do not feel 
t t is bes ( inything that is not 
econ ical in the shop 


Other shops, among them Bullard’s, of 


lat apprentices do pay, 


that careful time records show a small 


profit while the boy is learning his trade, 


not the first six months, or even the first 








Jjla 
ye verhaps, but taken as a whole, during 
hi ie of apprenticeship. But, whether 
it pays or not, apprentices must be trained 


somewhere and by someone in a greater 


or less degree acc yrding to the work to Ix 


done. If one shop does not and the other 
does, the one ust train for the other to 
a greater or less extent So that, taken 
as a city or a State, or any other way, 


may be cheaper and better to train boys 
in special schools or shops, either with or 
without books at the 


the plan being used in Fitchburg appeals 


same time, although 


to the shop man even more strongly than 
the special school or shop. This gives a 
boy actual shop training, which has many 
and the 
of being easily adopted, as it requires very 


little local 


ply instructors 


also has advantage 


advantages, 


trom the school board. sim 


special along this line 


This, however, relieves the regular teach 
ers of a similar amount of work and it 
might not be an additional expense at all 
It certainly looks like the line of least 
resistan 
Business Items 

Peter A. | e & ( N Yor is opened 
a br ( t i 1 ire! im ul 0) ind »2 
E hha t t ) N \ I i 
line o ‘ by Y tee wid « é ef 
sper ‘ i t 

rt Ran d Foundry and Machine 
Company has appointed Edgar A. Wilhelmi of 
125)6east Twenty-third street, as agent in 
New York lle will also look after the ex 
port business of the company 

A comr te electric power plant, including 
motors, .ransformers and switchboards, has 
been shipped by the Crocker-Wheeler Com 
pany, Ampere, N. J., to the Windham Manu 
facturing Company, Willimantic, Conn 

The United State Army has placed in com- 


hydraulic 
Gulf of Mexico 


mission the second of the two gigantic 


dredges required for service in the 


Oil is used as the onl fuel, the entire equipment 
being furnished b fate, Jones & Co Pittsburg 

The Lunkenheimer Company, Cincinnati, 
Ohio, has received an order from the Isth 
mian Canal Commission for 7000 “Renewo 
renewable seat and disk regrinding valves 


ranging in from 4 to 3 inches, in 


clusive 


SIZeS 





The Wabash Railroad Company has just 
awarded to the Wagner Electric Manufac 
turing Company, of St. Louis, a contract for 
supplying its Fort Wayne, Indiana, loco 
motive repair shops throughout with Wag 
ner polyphase motors 

The Electric Manufacturing Com 
pany announces the appointment of Frank 
N. Jewett, as general sales manager, with 
headquarters at the main office and fae 
tory in St. Louis Mr. Jewett has been dis 


trict manager of the Wagner Company at 
Chicago for the past three years 
Schuchardt & Schutte, the well-known ma 
chiner house of Berlin, Vienna Stockholm, 
St Petersburg Copenhagen, Budapest, Lon 
don, New York and Shanghai, announce that 
they have opened a branch under their own name 
for the sale of achine tools wood working 
machines and small tools at No. 14 Akashicho 
Tsukiji Pokio, Japan rhis branch is under 
the management of James G. Brown vho has 
spent several years in the Far East in the inte 
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pany, Wickliffe, Ohio, is finding considerable 
improvement in business lately, shipments 
for some time past having been steadily im- 
proving Among its recent shipments are 


two 10-ton 3-motor, 40’-span alternating current 
cranes to the Puget Sound Navy Yard, one 10- 
ton 3-motor, 40’-span crane to the New Orleans 
Navy Yard; one 75’ 15-ton crane to Dallas 


rexas; two 20-ton 3-motor cranes to the Isthmian 


Canal Commission for the Panama power houses; 


15-ton 3-motor 50’-span crane to the Erie 


Company, Erie, 


one 


Foundry Penn 


rhe New Process Raw Hide Company, Syra- 
cuse, N. \Y manufacturers of New Process 
pinions and cut gears of all kinds, is about to 


to its present 
operating its 
has at the 
payroll in its history 
than it 


the 


construct a considerable addition 
plant The 
plant nights for 
the 


business is 


company has been 


two months and 


present time largest 


and coming in faster can 


be gotten out advantageously in present 


plant The new addition, for which contracts 
have already been let and which is now under 
construction, will consist of two stories and a 


cost of the new 


rhe 


building complete will be from $25,000 to $30,000 


basement, 60xS0 fet 


and the company has machinery on order fot 
delivery during the next two months approxi 
mating $12,000 consisting principally — of 
automatic turret lathes, bevel gear planers 
and grinding machines An additional hard 
ening furnace for treating automobile trans- 


mission gears and drive gears will also be installed. 


rhe receivers appointed on October 23, 1907 


for the Westinghouse Electric and 


Manuf 


acturing 


Company were discharged ol December 5 
During the time they vere it charge ‘ 
not onl ieceeded in paving off the interes 
on bonds s it fell due from time to time, but 


also kept the factories of the company in operation 


good 


rhe board 


during the entire time doing a business 


at a net proht of over $1,000,000 


sists of the 


Herr 


of directors, which con following 


Westinghouse, Ek M 


(,eorge James 35S 


Kuhn, Joseph W. Marsh, William MceConway 
J. L. Callery Richard Delafield, Albert H 
Wiggin Charles 358 Brooker \ G Becker 
Charles A. Moore, Edwin F. Atkins, Neal Ran 
toul, E. C. Converse, Anthony N. Brady and 
George Verity, held a meeting in New York 


and organized as follows 
temporary 


Monday, Dceember 7 
President, 
chairman of executive committee, E. C 
president, E. M. Herr; 
Osborne; acting vice presidents, 


George Westinghouse; 


Converse; 
second vice 


first vice 


president, L. A 


G. W. Hebard and W. M. McFarland; secretary, 
Charles <A Perry treasurer, ‘I \W Siemon; 
assistant treasurers, E. St. John and H. | 








Baetz; auditor, J. C. Bennett 
Trade Catalogs 
rhe Chandler Company, Springfield, Mass 
Pamphlets showing name plates, letters, figures 
steel stamps, etc 
Bury Compressor Company, Erie, Penn. 


Catalog No. 40, describing air compressors 


Illustrated, 28 pages, 6x9 inches, paper. 
American Steam Gauge and Valve Manu- 
acturing Company, Boston, Mass. Catalog 


of valves Illustrated, 90 pages, 6x9 inches, 


paper 


Snell Manufacturing Company, Fiskdale, Mass. 


Catalog of augers and bits, boring machines and 
carpenters’ tools Illustrated, 48 pages, 8x104 
inches, paper 

Harris Smokeless Furnace Company Trac 
Nashville renn Catalog, describing Harris 
smokeless furnace. Illustrated, 48 pages, 74x10 
inches, paper 


West street, 
induction 


Western E 163 
New York 
ipplied to 
i,x6 inches 


lectric Company, 


showing 


> ? 
Booklet 


motors machine tools 12 pages, 


The Cleveland Twist Drill Company, Cleve- 
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Catalog No. 36, describing Peerless 
Illustrated, 24 pages, 


land, Ohio 


high speed reamers. 


6x9 inches, paper 
Company, Philadelphia, 

describing shafting, bear 

Illustrated, 38 pages, 


Geo. V Cresson 
Catalog A, 
gearing. 


paper. 


Penn. 
ings, pulleys, 
41,x7'\% inches, 
toiler Economy Company, North 
Philadelphia, Penn. Cat 
boiler feed regulator 
Illustrated, 32 pages, 


American 
American Building, 
describing Copes 
governor. 

paper. 


alog 
and 
6x9 

Wheeler Condenser 
pany, Carteret, N. J. 
scribing Wheeler-Edwards 
Illustrated, 32 pages, 8x104 inches. 


pump 
inches, 
and Engineering Com- 
Bulletin No. 103, de- 
patent air pump 


Waynesboro, 
pipe and 


Landis Machine Company, Inc., 
Penn. Catalog of bolt threading, 
nipple threading, nut tapping and special thread- 


ing machines. Illustrated, 40 pages, 6x9 inches, 





paper 
Business Opportunities 

Tine Ohio Steel Foundry Company, Lima, 
Ohio, will enlarge plant, it is said. 

rhe Milwaukee Wis.) Bridge Company 
will erect a $30,000 addition to plant. 

rhe M. L. Oberdorfer Brass Company, SyTfa 
cuse, N. ¥ will erect a new brass foundry 


rhe National Malleable Casting Company, 


Cleveland, Ohio, is erecting an addition 

The Champion Shoe Machinery Company 
St. Louis, Mo., will erect a new plant 

The Tropenas Steel Works, New Cast 
Penn., will build an addition to its plant 

Clinch Valley Lumber Company, Pikeville, 
Ky., will rebuild its plant recently burned 

The Green Bay (Wis.) Cornice and Corrugat 


Ing 


g Company has purchased site for a new plant 


Lebanon, 


The Harris Cooperage Company, 

Ala., will establish ~cooperage at Fort Vayne, 
Ala 

The American Malleable Company, Lan 
caster, N. Y., will double the capacity of its 
plant. 

The Hewitt Manufacturing Compan) st 
Louis, Mo., brass founders, will erect a new 
plant. 

The Screw Cutting Company of America 
Philadelphia, Penn., will erect a new two-story 
factory 

The Fred Rueping Leather Company, Fond 
du Lac, Wis., will erect a tannery in Mil 


waukee. 

A new plant will be erected for Becker, Smith 
& Page, Inc., Philadelphia, Penn., paper 
facturers 


manu- 


The wooden novelty plant of P. J. Donnelly, 


Pittsfield, Mass., was destroyed by fire Loss 
about $25,000. 

The plant of the Nebraska-Moline Plow 
Company, at Omaha, Neb., recently burned, 
will be rebuilt 

W. H. Starr Lumber Company, Judsonia, 
Ark., will establish a saw and planing mill 
at Letona, Ark. 

Fitzgerald & Company, Bessemer, Ala., will 
establish a machine shop and foundry for 


making castings 


rhe Isthmian Canal Commission, Washing- 
ton, D. ¢ will receive bids up to 10:30 a.m. 
January 4 for steel, iron, copper tubing, bolts, 
rivets, nuts, twist drills, iron washers, lathe 
dogs, taps, reamers, dies, tinners’ shears, oilers, 
pulleys, leather, belt lacing, etc., as per Circular 
No. 484 


Bureau of Sup pine 
D> + 


rhe Navy D 
and \ sunts 


‘partment 


Washington 


will 
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tlie following bids December 2 turret 
lathe schedule 683 generator et schedule 
692 Januar >—3 engine lathes (schedule 
687 rotar splitting shear schedt 6SS 
January a2 Pip expanding and flanging 
Inachine chedule 679% generator sé hed 
685 

Rate 25 «cent pe iy or eacl Nt 
About sia ords make a_ line Vo advert 
ments abhre tled Copy should he sent 
reach us not later than Friday for ensuing 
week's SS 1? ers addressed to urea care 
will he arded ipplicants may speciyy 
names lo their re pl es are not lo 
forwarded 4 replies will not be returned 
bi not rwarded they will he destroyed 
without , Vo nformation giver by S 
regarding my advertiser using hoa number 
Original eltcrs oO recommendation oul 
papers of alue should not be inclosed 
unknown ( respondents Only bona 
advertisements inserted under this eadit 
Vo advertising accepted fron any agene 
association or nd lual charging a te 
registration.’ a COMIMISS , or 
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Box 748, AMER. MACHINIS’ 

Wanted Articles to manufacture b con 
tract or Du patent tools and Kture 
outright b a manulacturer having a large 
and well equipped plant and capital Ac 
dress Box 564 Erie 
WA large knglish f of machine-tool I 
porters having showrooms and offices in Grea 
Britain, France, Italy and. Japan, is wanti! 
good agencies for machine tools of all kind 
Apply Box 189, AMERICAN MACHINIST 

Master Mechani Wanted A man wit 


large smanufacturing ¢ xperience ol 


and small work; one with drafting and machine 
shop training and who is a good executive 
In answering, state full vour experience 

detail, so as to afford one of the best means « 


Passing upor our qualifications 
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Situations Wanted 
( ISS ( ‘ ates prese add 
CONNECTICUT 


Practical uptodate tool man, 31, 


Brook yn, o1 


square 


bot! 


Box 


arattsman, wants position as foreman 


le of handling 
s foreman 


men 14 


Box 751, 


years 
AMER 


ILLINOIS 
General superintendent wants positic 
uary e@] 1v0O9v Capable of managing 
tor best resuits factor organizing 
production and cost system Best of 
es as to ability and past record Be 
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INDIANA 
General superintendent and vorks 


‘Dec. 1 
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ical productlo Address Superintende 
1105 > 


No 





! wish to correspond with any company 
desiring the services of a progressive and up 
to-date manufacturing superintendent SOX 
701, AMERICAN MACHINIS1 

Superintendent or general foreman, 25 years 
practical experience Prefer lar or mediut 

Th Capable energeth ind = familiar itl 
ise of high speed steel rhoroughl versed 
in engine ork Box 726, AMERICAN MACH 

MICHIGAN 
Designer on machine tools and on special 


Experienced 
MACHINIS1 


ixtures 
>, AMER 


JERSEY 


and 


Box 7 


machinery, 
and capable 


tools 





NEW 
Mechanical engineer designe! and ma 
chinist, inventive ability; have held positions 
as assistant manager, chief draftsman and 
foreman; automatic machinery a_ specialty 


Box 750, AMERICAN MACHINIS1 
NI YORK 
Positior setting ip Brow! & Sti ” Acme 


iT} 
and Cleveland automatics Box 739, AM. Macu 


As superintendent b first class mechan 
after first of Januar Best of refere 
Box 710, AMERICAN MACHINIS1 


nces 





t class mechanical draftsman and designer 


ars expe;rience Valits 


r | 
13, AMERICAN MACHINIST 


ol needing exper! 
mechal 


partner 


cern 
xecutive, business and 
} ' 


entua 
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Designer of 











sma interchangeable ma 
chinery, electrical recording apparatus, spark 
coils; wishes position as assistant superin 
tendent or chief design Box 749, AM. M 
An educated and we t! d business man 
open ior a position as ‘ works man 
ver or ot simila ip ty ge (34 Ame! 
1, technical educa ! i ntant > yea 
n staff o lest New \Y k systemat l 
ness’ ¢ iis iking n f is insp 
t ns ind nvestic ns years I ti i 
experient ns $s \ indling offi ck 
I s and in a echar nd textile manu 
eturing departmet! 4 nat il exe ive 
\ satile wove ti verage pers 
pe and tl yg ! i with mod 
eri ness p nservatiy manage 
ment ) office, manu turing cost ‘ 
pondence, sales edits and « ections. Read 
1 tackl ins manufacturing business nd 
ld I up te prout-paying basis Lest 
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deal personality tf confidential investigat 
secretary t the president of an ing 
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Position wanted by a tool department fore 
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All-round machinist too and diemaker 
with inventing abilitv wants position 4-1 
references Address B. Withlock, 936 North 
Fifth St Philadelphia, Da 

Designer, skilled in originating and de 
veloping special and automat machinery 
ind overlooking construction : expert in print 
ing and numbering machinery Box P52 
AMERICAN MACHINIST 

IRGINIA 

Wanted by a p tical and theoretical ma 
chinist and draftsman with technical and 
executive ability, position offering an oppor 
tunity for 1dvancement references ful 
nished: age 25 Box T47, AMI MACHINIST 
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Clas f / j nt j 
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11 

Wanted Phoroug ing if 
ried mar rbout 30 » has had 
experience il cost id factor 
ime department La t mer 
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Wanted —Chis ra nan of proved designing 
ind exe itl il 1 t a energy and 
brains, to distribute and accuratel upervise 
VOTK cle | ara re nd tematize 
records and methods 1 design department 
0 ( izo tactor ‘ | ) y ro 1) to yi) 
Irie the Ina re ¢ special automatk 
machiner I celle opportunities il rn 
offered to high gerade state full quali 
fications ind = pre ( experierne long these 
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Wanted--B large manufacturing compa 
lraftsma or textile machiner 1 
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MICHIGAN 
Wanted 4 number of operators o1 Jones 
& La oO Potter & Johnston and i 
Acme nachines bot! day and night I 
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Wanted Cre first class operator ot \ ‘ 
ana Har rd automatk screw machi \ 
nan that in set up and understands too : 
Nor other eed ippl L hve Winkle ( 
pa 2 t Mix 
\ t t t I ut blak ‘ :? 
I ] t it t prerie ed I i I 
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‘ xp el ind ex 
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iclor Mu na rea executive abil 
ind =be ipa of produ ‘ ood ort unm 
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familiar h machine tool op practice Core 
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jualifed to handle en 
lo su a mat there 1 
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and want 
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. ’ AMER. MACH 
Wented—Canat FOREIGN ; or ale For Sale. at 
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aa 7 well organized factor man as fore - machine cad @ Me. oh penendia 24 _ 
nachine guns. Mu ory manufacti aterbury-Farre a vading machine 
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- ; on 1 Sale € » y ae 
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aluable lathe center gri a new and terms é' . Most favorable ice 
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) y, enn. : xox Too Assoc i Chicag Highl: 
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